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CHAPTER I: INTRODUCTION 
The meat-products Industry Is of public concern because 
It Involves a substantial total expenditure on the part of 
consumers and a substantial source of Income for farmers. 
However, consumer Interests typically conflict with producer 
Interests, Consumers may be Interested In high quality, but 
also low prices. Livestock producers are Interested In as 
high a price as possible, while marketing agencies may attempt 
to obtain as much spread as possible between consumer and pro­
ducer prices. These conflicts of Interest present the problem 
to be examined in this study. 
Consumers in the "United States spend approximately five 
percent of their total income, after income taxes, for meat 
products (8). With reference to the production side, farmers 
as a group In I96I received 32 percent of their Income from the 
sale of livestock and 9 percent from the sale of poultry and 
eggs ( 9 7 ,  p. 2 9 ) .  
The Present Industry 
Farmers may produce one or more types of meat animals. 
The term meat, as used in this study, includes both red meat 
and poultry. The production of a certain specie of meat may 
occur entirely on one farm or on a series of farms. Slaugh­
ter cattle, for Instance, may be produced entirely on one farm 
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or one farm may raise calves and sell these to a second farm 
where they are fed to slaughter weight. 
When the animals reach slaughter weight and condition the 
producer Is faced with several alternative marketing possibil­
ities. He may sell directly to a flim that will slaughter the 
animals or he may sell to one of several Intermediate agencies 
that will resell the animals. These Intermediate agencies in­
clude local dealers, terminal markets, and auction firms. In 
most cases the producer must pay transportation costs to the 
intermediate agency, although there are exceptions. In some 
cases there are also other costs of selling that must be paid 
by the producers. 
Alternative marketing channels for poultry producers 
usually Include only selling animals direct and to local 
dealers. If an Intermediate agency purchases the livestock he 
may sell to the slaughtering firm or he may resell to another 
Inteimediate agency. 
The livestock eventually reach the slaughtering plant. 
The slaughtering firm may perform only the slaughtering func­
tion and then resell the meat or he may also process the meat. 
If the slaughtering firm processes the meat, he may then 
either sell it to a wholesaler or he may also perform the 
wholesaling function. Similarly, if the meat is sold to a 
processing firm, this fiim may either sell the processed meat 
to a wholesaler or also perform the wholesaling function. 
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Regardless of the steps included, the completion of the whole­
saling function delivers the processed meat to the retailer. 
Retailers vary in size, but the trend is toward the large 
supermarket. In this stage, the meat goes through its final 
preparation and, then, sale to the consumer. Each handler of 
the meat expects, of course, to receive payment and, also, 
profit for the processing and related services that he 
performs. 
The tremsportation network involved is complicated, not 
only by the several stages or stopping points, but also be­
cause the main production and consumption areas are geographi­
cally separated, %e production areas taid to be feed supply 
oriented and the consumption areas population oriented. 
As a result of the varying channels and movemaits, and 
because much of the live weight of slaughter livestock Is 
waste, the cost per pound varies considerably between producer 
and consumer. This variance, in turn, provides the basis for 
the many complaints by both producers and consumers that pro­
fits of middlemen are too high. It is hypothesized, however, 
that under reasonably competitive conditions, prices would 
tend to be nearly alike for a given quality of animal, because 
of the many different possible marketing alternatives and 
channels that exist. 
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The use of different channels of product flow from pro­
ducers to slaughtering facilities may be inefficient inasmuch 
as the current trend is toward more direct buying by meat 
packing plants. Some concern still exists over the competi­
tiveness of live-product pricing as the usual price relation­
ships change. This study is intended to provide some insight 
and information about the changes presently occurring and 
those that may be expected In the future. 
Studies Concerning the Meat-Products Industry 
The more Important studies and those most closely related 
to this study are reviewed briefly to indicate the nature and 
extent of the work that has been completed In this area. 
These studies are discussed under functional headings depicting 
the meat-products industry. 
Producer to slaughter stage 
Several studies show the pattern of produeer-to-poInt-of-
slaughter movements. One specific type of study in this area 
pertains to methods of grading animals or determining the re­
lative values of animals of the same specie. An example of 
this type of study is a bulletin by Henning and Evans enti­
tled "Market Hogs Can Be Accurately Graded" (44). They dis­
cuss the relationship between carcass cutout values and grading 
live hogs. 
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Another related research report is the Committee Print 
prepared "by the U.S. Department of Agriculture, "Effect of 
Federal Lamb and Mutton Grades on Producer and Consumer 
Prices" (93). This report is useful in providing relative 
prices of the different grades of lamb at various stages in the 
industry. Engleman also prepared a paper on "Issues in Grading 
Livestock and Meats" (23). He discusses the economic basis and 
pricing efficiency of grading livestock and meat. 
Another related area that has received much attention 
concerns the pricing of meat animals. U.S. Department of Agri­
culture Bulletin 1274 covers cycles, seasonal effects, and 
other simply considerations affecting the price of hogs (38). 
U.S. Department of Agriculture Market Research Report 359 com­
pares the accuracy of pricing turkeys on a live basis as opposed 
to a grade and yield basis (73). Maki also examines this area 
in "Forecasting Beef Cattle and Hog Prices by Quarter-Years" 
(60), He examines alternative methods of forecasting changes 
in beef and pork prices at the primary, wholesale and retail 
levels. 
There has also been much *oik done in gathering and com­
piling data concerning numbers of livestock marketed, prices 
received, trends over time in sales, and so on. The Handbook, 
"Charting the Seasonal Market for Meat Animals", by the U.S. 
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Department of Agriculture is one example (9). Ihis publication 
discusses both price and quantity fluctuations by seasons. 
The types of agencies where farmers sell their animals-
terminal markets, local dealers, auctions and direct to slaugh­
terers—have also received much attention. The changes and 
trends of the usage of these agencies over time has been an im­
portant consideration. Kohls, in a paper presented at the 
December, 1956, meeting of the American Marketing Association, 
discussed the extent of the movement away from terminal mar­
kets and the reasons for this movement (51)» The choice of 
markets by Iowa livestock producers and the reasons for these 
choices were examined by Maki and Strand (63). The North Cen­
tral Regional Publication 104 looks at the types of marketing 
agencies and how and where farmers buy and sell livestock (66). 
This publication also discusses the methods used by faimers in 
selecting markets. 
Studies on specific types of agencies have also been 
made. Merchant conducted a study of the operations of live­
stock dealers in Northeastern United States (65). He examined 
dealer characteristics, buying and selling practices, and 
sources and outlets of livestock handled. "Community Livestock 
Auctions in Iowa" is the title of a study by Thompson and 
Bjorka in >rtiich they show, among other things, that the per­
centage of slaughter animals sold through auction markets is 
low (83). 
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Other studies in the producer to slaughter area include 
such items as optimum marketing weights for broilers (41), the 
differences in product prices at different locations (70), 
transportation and other costs involved in live animal and meat 
marketing (26, 84), shrinkage (15)» and other general studies 
on marketing practices in various areas (52, 1, 34). 
The slaughtering stage 
There are two main types of studies concerning slaugh­
tering agencies. One of these is concerned with the location 
and size of slaughtering facilities. ïhe second type pertains 
to costs, economies of scale, and slaughtering practices. 
Some r^ resentative studies in the first area include an 
Iowa State University "bulletin, "Interregional Competition and 
Prospective Shifts in the Location of Livestock Slaughter" 
(62). %is report indicates that livestock slaughter is 
supply-oriented and meat processing is market-oriented. In a 
recent Master's thesis Truesdale looked at the optimum loca­
tion points for slaughtering plants in Iowa (85). 
Transportation is, of course, closely involved with loca­
tion of plants. The transportation of poultry and poultry 
products, for example, is covered in North Central Regional 
Publication No, 92 (84). 
The second area is closely related as indicated by the 
Farrish and Seaver publication—"Factors Affecting the Output, 
Size, Costs and Location of Poultry Plants in Southern New 
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England" (24). This study concentrates on costs, efficiency, 
and economies of scale in broiler processing plants, A paper 
by Agnew discusses break-even analysis in relation to meat-
packer's costs and income with changing beef volume (2). In 
relation to this area much investigation into the concentra­
tion of slaughtering by a few firms has been investigated and 
altered by legislation, as in the case of the Packers and 
Stockyard Act and the "Consent Decree". Another study related 
to processors and slaughterers is the U.S. Department of Labor 
Bulletin IM5» which reports on an industry wage survey on the 
meat-products industry (95). 
Distribution, retailing and promotion 
Distribution refers to the ownership and commodity trans­
fer from slaughtering and processing to the retail outlets. 
For example, U.S. Department of Agriculture Marketing Research 
Report No. 3^ 7 looks at the types of distribution agencies and 
the channels of distribution of meat in the Los Angeles area 
(21). Included in this study is an analysis of the competitive 
interrelationships among different types of firms in the market. 
The distribution and consumption of lamb and mutton products 
in the United States are reported in a study by Doty (22). 
The McKinsey Meat Study, "Improving Profits in Marketing and 
Distribution of Meat", also reports on problems of determining 
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channels for meat distribution (58). It analyzes the prac­
tices used in distribution and points out the inefficiencies 
-in the present system. This study also covers certain re­
tail practices. 
Types of merchandising and retailing practices have re­
ceived considerable attention, Wiegmann, Clifton, and 
Shepherd examined and compared the costs of service and self-
service methods of selling meat in retail outlets and found no 
significant cost differences at any given volume of sales(96), 
Various characteristics, practices, and policies of the retail 
meat industry in the North Central region are described and 
analyzed in North Central Regional Publication No. 55 (25). 
One conclusion of this study was that more stores used a per­
centage mark-up-over-cost method than any other method of 
pricing. In the January, I96I, issue of Supermarket Merchan-
dising is an article that covers the many aspects of quality, 
distribution, and merchandising of beef (79). A related book 
is Competition and Price Making in Food Retailing by Cassady 
(13). This book discusses all phases of supermarket 
operations. 
A considerable amount of literature is available on vari­
ous phases of promotional activities. Promotion and advertis­
ing activities are supported by many segments of the industry. 
However, promotions at the retail level overshadow the others 
in terms of total dollars spent. Retailers advertise meat to 
a greater degree than many other items because of its 
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complementarity with sales of other food items (46). Price 
leader specials on meat may even cause losses on this partic­
ular meat item, but presumably bring in enough additional 
business to the entire store to provide a net gain. Prye and 
Leiman discuss the effects, practices used, and value of 
point-of-purchase advertising in supermarkets (32). They 
stress types and amount of advertising used rather than the 
gains obtained from advertising. The Agricultural Marketing 
Service Publication 397 looks at the effects upon the pro­
ducer of various kinds of retailer promotions (40). This 
study attempts to evaluate different retailer promotions and 
to discover those that will be of greatest value to the pro­
ducer, Another U.S. Department of Agriculture Publication 
examines the results of lamb promotion programs and their ef­
fects on sales (43). One finding of this study shows that 
lamb promotions had no affect on sales of other red meats. 
Advertising by processors and slaughterers tends to be 
brand-name oriented. Some question arises as to how much 
value this is to the meat industry as a whole. Producer 
groups also spend considerable amounts in promoting their pro­
ducts. Qhis promotion is usually directed toward one specie. 
Œ51US, the gain obtained may merely be a loss to other specie 
groups (53). 
11 
Frye and Grubbs made a survey of products promoted, 
amount expended, nature of the promotion, and the source of 
funds in relation to advertising by agricultural groups (31). 
In one Journal article Telser discusses, "How Much Does It Pay 
Whom to Advertise" (82). He discusses the characteristics of 
products that make them provide greater returns to advertising. 
The measurement of the effects of and returns to adver­
tising was discussed by Hoofnagle in an address to the Asso­
ciation of National Advertiser's Annual Workshop (48). He 
discussed past attempts at quantitative measurement of adver­
tising effects. Henderson, in a paper presented in 1958, 
examined the possibility of measuring the effects of adver­
tising with a multiple regression technique (42). Another 
paper, by GoIdsborough, discusses designing research aimed at 
the evaluation of agricultural promotion programs (34). 
The consumer and the denand for meat 
Much work has been completed both in gaining consumer 
statistics of what their actions have been in the past and in 
trying to determine their future demand and consumption levels. 
One of the largest studies of consumer purchasing patterns is 
the 1955 Household Food Consumption Survey by the U.S. Depart­
ment of Agriculture (94). Michigan State University also 
sponsored an extensive consumer panel from 1951 to 1958 (72). 
The Alfred Polltz research organization completed a study of 
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expenditures and characteristics of consumers In relation to 
the types and amounts of purchases In a contract with Life 
magazine (3). With reference to price data, Krueger published 
the report, "Seasonal Variation in Retail Prices of 57 Foods, 
New York City" (5^ )» A discussion of the seasonal price move­
ments is also included. 
Similar types of studies using consumer panels have looked 
at various preferences and characteristics of consumers. 
David attempted to demonstrate some systematic relationship be­
tween household composition and consumer purchases (20). Un­
fortunately for the present study he concentrated more on 
durables than food. Gaarder, Strand, and Maki conducted a 
study concerning consumer preferences for pork (33)» They 
found income and family size to be the principle deteiminants 
of pork consumption patterns among the survey households, 
"Using Panel Data in Analysing Consumer Demand for Meat" is an 
U.S. Department of Agriculture publication that examines the 
usefulness and feasibility of consumer-panel data in conduct­
ing studies of the denand for food (10). This report uses a 
a ^ ecific consumer survey to make evaluations in relation to 
survey bias and results obtained in relation to costs. 
Demand analysis as a tool for making projections of fu­
ture trends has also been discussed. An example is the U.S. 
Department of Agriculture Bulletin No. 1253 entitled, "Demand 
and Prices for Meat—Factors Influencing Their Historical 
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Development" ( 8 ) .  This study uses data from 1921 to i 9 6 0  to 
examine the factors affecting the demand and production of 
beef, pork, and lamb. Working*s "Demand for Meat" uses re­
gression and other statistical techniques in computing pork 
and beef demand relationships (99). Beik reviews studies of 
the demand for meat by consumers from several standpoints, in­
cluding preferences, economic aspects, and promotional activi­
ties (5). He does this mainly by exploring and summarizing 
published reports on consumer demand for meat. The survey re­
sults of Southern urban homemakers by Roberts covers the role 
of various sources of information in food buying decisions (74), 
He found that the factors having influenced recent food pur­
chases most were information found on containers, cans, and 
labels. Ladd examined estimation procedures—mainly auto-
regressive least squares—for deriving food demand, along with 
other analyses (55). The Consumption Section of the U.S. De­
partment of Agriculture published the report, "Meat Consumption 
Trends and Patterns", in which they cover several areas in­
cluding past trends and expected future changes in meat con­
sumption ( 8 9 ) ,  
Combinations of stages studies 
Some general studies covering several stages of production 
sind marketing have been made and will now be mentioned. "A 
Recursive Model of the Hog Industry", by Harlow is an example 
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of using a group of equations fitted by least squares to 
analyze the hog industry (39). Darcovich and Heady applied ex­
pectation models to livestock and crop prices and products (19). 
They examined 14 different expectation models in relation to 
their efficiency in forecasting prices and production. They 
conclude the current-year model "or weighted-moving-average 
model" is most desirable for use by individual fanners. The 
book by Wold and Jureen on Dgaand Analysis includes elasticity 
estimation for meat and consumption predictions (98). Brandow 
examines retail and faim-derlved demands of farm products and 
relates this to the control of market supply (7). Newberg 
examines the channels through which livestock move from farm 
to final destination (67), This is mainly a description of the 
movements occurring in the North Central Region. 
The U.S. Department of Agriculture has published marketing 
margins and costs bulletins for pork, beef, and lamb ( 9 0 ,  8 7 ,  
88). These reports show faim-to-consumer price spreads. More 
recently the U.S. Department of Agriculture has published 
another bulletin of the same nature called, "Price Spreads for 
Beef" (11). This report indicates that the farm-to-consumer 
price spread Increased 12.6 cents per pound, or 55 percent, 
between 19^ 9 and 1964. This agency also published a report 
concerning marketing spreads for eggs, frying chickens, and 
turkeys in February, I965, in the Marketing and Transportation 
Situation ( 3 6 ) .  
1 C 
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Vertical Integration in the various species has also been 
an item of interest, Burbee, Bardwell, and Henry discuss an 
integrated broiler marketing firm in their bulletin concerning 
marketing New England poultry (12). The procurement of broil­
ers for a slaughtering plant is found to be the major spatial 
cost; this can be decreased with higher density production 
arrangements. 
An analysis or evaluation of research work is attempted 
from time to time by Individuals. Marketing research is not 
an exception. Freeman recently published an analysis-type 
paper entitled: "Changes in Total Market Structure and Im­
plications of These Changes: 'Project 1964*" (30). He con­
cludes this report by stating that he feels the food mar­
keting system is performing well. 
çnmmmntR on completed research 
Most of the research on the livestock-meat industry can 
be divided into several categories. True, there has been 
some work covering several stages, but a comprehensive study 
of several phases of the meat-products Industry although de­
sirable, is not available. Accordingly, this study will 
attenpt to look at the over-all Industry. 
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CHAPTER II: PROBLEM AND METHODOLOGY 
Problem 
The meat-products industry involves a large and compli­
cated network of movements and interactions among and between 
many different actors. The movement is not a simple prede­
termined series of steps; rather there are many possible 
channels of livestock and meat flows. As a result many dif­
ferent prices and levels of prices are involved. 
The quantity involved per transaction varies from as lit­
tle as a fraction of a pound for one consumer to one or more 
carloads for a wholesaler. As the live animal is converted 
into slaughter carcasses and wholesale cuts, and, finally, to 
retail cuts, a series of by-products and waste products arc 
removed. Moreover, each retail cut has its own specific 
price. 
The basic or final demand in the meat-products industry 
is given by the consumer. The basic supply is the amount 
provided by the producer. The intermediate equilibria of 
supply and demand provide the prices for ownership transfer. 
The wide spread in prices between farmer and consumer, 
and the lack of understanding or knowledge of the intermedi­
ate steps, has caused considerable confusion and disagreement 
on the part of both consumer and producers. The question 
arises as to whether the channels are efficient and the 
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marketing margins are as small as they would be if the indus­
try were operating under some other foim of market organiza­
tion, The problem involved in this study then is concerned 
with an analysis and evaluation of the entire livestock and 
meat marketing system and the practices and policies used by 
each segment of this system. Thus, the problem is concerned 
with the efficiency of the system and the information needs 
of decision makers for determining plans for the present and 
investments for the future. The provision of information for 
future requirements of the industry is the desired result 
from the examination of the problem. Therefore, the problem 
may be stated as follows: How to best study and examine the 
entire meat-products industry so that the effects of specific 
changes in one part of the system upon the entire system can 
be estimated. 
Analytical Approaches 
Basic model structure 
%e first choice to make is the basic foim or composition 
of the model. The two alternatives would be either one large 
model for studying the entire system or a series of small 
models which examine each segment, or subsystem, of the indus­
try in great detail, 
Œhe large over-all model would allow a thorough analysis 
of the Interdependencles and causal relationships among the 
segments. The movements and prices of meats between each 
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segment could be more easily approached. It would also be more 
difficult to develop because of the many possible channels of 
flow available. Less detail within each segment would be In­
cluded and, even so, probably more assumptions would be re­
quired. Thus, a certain amount of realism may be lost. 
A series of small models would allow for a great deal of 
detail. A change from outside the model could be Introduced 
and the many effects upon this particular segment could be 
shown In detail. More data would possibly be needed for the 
series of small models with more total time required. The 
small models would not be able to show Interactions among the 
subsystems depicted by the models; they would merely show the 
effects upon one model resulting from an exogenous change. 
The choice then lays mainly between one of obtaining more 
knowledge of interactions and interrelationships and one of 
obtaining greater detail within each segment of the entire 
system, 
Basic research approach 
The basic approach to the problem is determined mainly 
by the foim of results desired. The two basic forms that 
might be considered can be indicated by asking; "Are there 
specific questions that must be answered yes or no? success 
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or failure? Is the research such that complete Information Is 
desired about what will occur as a result of specified changes?" 
To answer the first question requires a research design 
that yields relevant hypotheses for testing to be either re­
jected or not rejected. This research approach Is very com­
monly used and provides a means of formulating the research de­
sign to reach specific objectives and conclusions. This ap­
proach does lack somewhat in generality as the testing of a 
small number of predetermined hypotheses Is the objective 
sought, 
The second question requires that models and research be 
designed In such a manner as to allow for flexibility and a 
thorough analysis of the findings. Very specific answers may 
well be the result of this approach, but the goal or end Is to 
find answers and the reasons for them. This approach Is mainly 
a method of gaining more Information and a better knowledge of 
the area being studied. The approach fails to provide specific 
yes or no answers in many cases. It does, however, stress the 
obtaining of large quantities of specific information which 
may or may not strengthen previously formulated expectations. 
The two alternatives might be summarized as the choice 
between a small number of thoroughly defined hypotheses and a 
large number of less well defined hypotheses used to obtain 
more general information. 
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Mathematical or structural design 
The type of structural design of the model may be any of 
many different mathematical techniques. Among the alterna­
tives are linear programming, regression analysis and simul­
taneous equations, Markov chain analysis, recursive models, 
simulation procedures. Input-output procedures, decision 
theory models, marginal economic analysis, game theory, pro­
jection procedures, and so on. 
The problem in this study could be handled using several 
combinations of these techniques. Regression techniques would 
prove very useful in determining price and quantity relation­
ships under different values of the Independent variables if 
adequate data are available. 
Some kind of simultaneous equation approach may appear 
very helpful for this problem as it involves a large and com­
plicated system and the parts are highly interdependent. 
The design should also have some recursive properties as 
the prices and quantities Involved are related to events that 
have occurred earlier, Markov analysis would also appear to 
have possible application to this problem inasmuch as estimates 
of future changes in size and number of firms are sought. 
Simulation procedures may in themselves be of several 
mathematical forms, ®ie characteristic of simulation Is that 
it is a procedure for obtaining specific answers for specific 
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situations, the strong point being that the specific situation 
can be controlled and changed and the effect on the results 
obtained. 
In the subsystems approach* marginal economic analysis 
can prove quite useful. The stated problem also involves the 
question of how decisions are made. A certain amount of pro­
jection is also involved and, thus, input-output and various 
projection procedures could prove useful. 
The selection of the structural design depends to a large 
extent on the basic model structure and basic research ap­
proach decided upon. The problem then is to weigh the alter­
natives in relation to data available and the type of results 
desired. 
Selection of Methods for This Study 
Given the problem upon which this study focuses, the 
large-model approach appears the more relevant. The interest 
is in finding the effects on the rest of the system of a change 
in one part. %is can be best accomplished by the use of a 
large model where all of the parts are interconnected, %us, 
the problem falls in the information-finding rather than the 
hypothesis-testing category. 
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A simulation model is used which contains many recursive 
aspects. There are no groups of equations solved simultane­
ously, but many interrelationships among sectors occur. %e 
model should include many interactions between segments or 
sectors where the individual actors must make decisions. Some 
projection aspects should also be included as the model tends 
to simulate what will happen in the future if certain condi­
tions change. 
The model is basically theoretical in nature as a major 
part of the study is Involved in developing the model or tech­
nique to use in the simulation runs. It does have some empir­
ical aspects in the sense that data from a survey and from 
secondary sources are used. The results are practical in that 
the model has been made representative of the real world sit­
uation. The findings thus have application for the real-world 
counterparts of the various actors in the model. 
Thus, a large model will be used employing recursive pro­
perties in depicting the operation of the meat-products indus­
try. By making small changes in this model simulation results 
can be obtained. 
In summary, this study may be classed as a systems ap­
proach. In other words, the main concern lies in examining 
the entire system. Only after the model provides the results 
for the system as a whole are the specific subsystems examined. 
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Scientists in the past have tended to look only at the sub­
systems and often times have failed to connect the parts and 
the effects of changes in one subsystem on other subsystems. 
The simulation technique as it is employed in this study pro­
vides a systems approach to the meat-products industry. 
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CHAPTER III: COMPUTER SIMULATION MODELS 
The Simulation Technique 
Simulation in itself is not a new tool for economists. 
Simulation refers to the process of developing a model that 
represents a real-world situation and that can be solved with 
varying parameters, conditions, or model specifications. 
These solutions, however, are not of a general nature, but are 
the specific solution for the given problem or situation. 
Economists have used this sort of technique for many years, 
but now with the development of high speed computers larger 
and more complicated systems and problems have opened for 
study, 
A computer simulation model is a model designed for sim­
ulation on a computer. (Die computer program is usually writ­
ten in a special language developed as a "machine language" 
for the computer. There are several of these languages, but 
the one used in this study, for use on the IBM 7074, is 
FORTRAN. This language is more flexible than formal or 
strictly mathematical languages. Decision functions are easily 
developed in FORTRAN, Comparisons can be made, branching 
plans developed, and procedures for repeating certain segments 
of the program for each of a number of actors can all be in­
corporated in the FORTRAN program. 
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The computer simulation model can also handle more de­
tailed and complex models than conventional mathematical models. 
Thus, a greater degree of realism can be achieved. This, in 
part, is the reason for selecting the one large model and the 
simulation technique. 
The use of simulation also allows for the use of a group 
of actors or representative firms and thus provides at least a 
partial solution to the aggregation problem. The ability to 
easily make small changes in the model or to make changes in 
the data input allows the computer simulation model to act in 
a similar way to a laboratory for conducting experiments. By 
making certain assumptions and changes and then solving the 
model, the results obtained provide information as to the ef­
fects on the system of the new situation or e^ e^riment. The 
answers obtained in simulation runs are the precise results of 
the interactions and interdependencies occurring due to the 
change, 
Œhus, the simulation technique provides this study with a 
method for developing a reasonably realistic model of the 
meat-products industry and a laboratory for providing informa­
tion as to the effects of various changes. 
Simulation is not without faults; it does have some dis­
advantages, McKee points out that the value of a simulation 
model is closely related to how well it represents the 
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conditions and relationships in the real world (57). A thor­
ough understanding and knowledge of the entire system is a 
necessary prerequisite for a researcher to build a useful sim­
ulation model. It is also possible that the information 
gained about the system is very closely related to and perhaps 
biased by the way the model is set up. In other words, at 
least part of the operation of the model must be assumed in 
buMing the model. 
Because simulation models can be very complex is a dis­
advantage in the sense that developing the model and the data 
will be a difficult task. The cost of computing will also be 
high. Shubik contends, however, that given unlimited time and 
money, almost anything can be simulated (76, p. 915)• Thus, 
simulation appears very adaptable for this study, although it 
does not appear to be the simplest or easiest procedure. 
Simulation, thus, may be described as the process of 
making changes in a model, constructed to represent a real 
world situation, to provide results for emmination. Simula­
tion provides the researcher with a laboratory that can handle 
more detailed, complex, and versatile models than conventional 
mathematics. Since the programmer may partially predeteimine 
the results by the way he constructs the model extreme care 
must be used in the model construction. 
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Related Simulation Studies 
Recent simulation studies, that are related to the type 
of model required for this study, further support the use of 
the technique in dealing with the present problem. 
The study by Balderston and Hoggatt on the lumber indus­
try is very similar to this study (4). They use only one main 
interactions sequence, rather than the three which are needed 
in the meat-products industry, %ey use several groups of 
individual firms which interact. Messages are sent and sales 
are made. Firms make decisions and criteria are included for 
"killing" firms and adding firms. The Balderston-Hoggatt study 
goes into more detail in some areas than this study. Neverthe­
less, it provides an excellent source of ideas and a framework 
from which this study can make adaptations, 
Shubik discusses the possibility of simulating industries 
and firms (76). He divides current simulation work into three 
areas: simulation of the internal mechanism of the film; sim­
ulation of the firm and its environmental relationships; and 
simulation of industries or aggregations of firms. The problem 
area of this study would fit most closely in his third 
classification. 
Shubik classifies the studies completed by Forrester (27), 
Cohen (16), and Yance (100) as falling under his third classi­
fication. Forrester's work is perhaps best known among the 
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three. He developed a special computer language, DYNAMO, for 
the writing of simulation models. Cohen examines "process 
models" as a part of his work, (Riis type of model is charac­
terized by the lagged endogenous variables that are produced 
within the system. Yance works with the problem of delayed 
price response movements through a system or industry. 
The study by Holland in simulating an entire economy pro­
vides some insights into how various parts of a system can be 
integrated (4?). In his conclusions he states that simulation 
is no substitute for empirical research, but that it sharpens 
the need both for statistical information and for accurate 
descriptions of relationships and dynamic processes. 
Œhe book. Symposium on Simulation Models* Methodology and 
Applications to the Behavioral Sciences, gives recent think­
ing on simulation and reviews several simulation studies (45). 
This book points out that a simulator usually consists of a 
digital computer, plus a program of instructions, and data. 
It was observed by one writer in this book that if recursive 
models, rather than simultaneous systems, can be used the re­
searcher is much better off (69). 
Boninl also is concerned with a problem similar to the 
one faced in this study (6). His work includes the development 
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of decision points In a firm. He also provides an e]q)lanatlon 
of his sales forecasting, profit level, and other empirical 
procedures. 
Several other persons have done slgnlflcsuit work In the 
simulation area. Among these are Clarkson and Simon (14), 
Orcutt (69), Meier (64), Sprowls and Aslmow (77)» Pitts (71), 
Crom (17), Steger (78), Haldl and Wagner (37), and Makl, 
Barnard and Suttor (61), Suttor and Crom also discuss the 
role of simulations, but with reference to agricultural eco­
nomic research (81), 
General Framework of Meat-Products Industry Model 
The simulation model of the meat-products Industry used 
In this study has been formulated In FORTRAN language, The 
model Is developed In several segments corresponding to the 
Interacting segments of the Industry, There Is some Interac­
tion of data from one segment to another, but by placing these 
variables in common storage in the computer model this causes 
no problem. 
The computer model is composed of one main program and 
four subroutines. The first subroutine is READ which is the 
reading of data into the program, CALCl is the second sub­
routine; it Includes the first half of the actual computations 
of the model, CALC2 is the second half of the equations and 
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manipulations of the model. The fourth subroutine is OUTPUT; 
it provides the instruction for printing out the results. 
The model makes use of information from past weeks in 
determining present week values. The model also uses computed 
values during a single week in deriving other values in the 
same week. These recursive aspects of the model require an 
ability of the model to shift data into storage when the model 
moves from one week to the next. This movement is included in 
the OUTPUT subroutine. The model is essentially a one week 
model with provision to run the model as many weeks as desired. 
The program is provided with data in two ways. The re­
maining storage space in the computer, after the program it­
self is placed in storage, is used for common storage by all 
subroutines. The remaining data are then placed on tapes and 
must be called in and later returned to the tapes by instruc­
tions in the program. Four different tapes are used for the 
data. 
Some of the data used are entirely exogenous to the sys­
tem and are fed into the computer for use during the entire 
running of the model. Other data must be provided only for 
use during the first week and then developed for future weeks 
by the model itself. These data include such things as last 
weeks sales, purchases, and prices. 
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The general structure, details, and eiqplanation of the 
model are presented in later chapters along with the reason­
ing and assumptions used. 
Model design 
The simulation model makes use of many recursive-type 
equations. More specifically, however, the model is composed 
of many forms of arithmetic statements, identities, and testing 
devices. A regression-type equation is used in several cases 
to determine values. 
Simple additions, subtractions, multiplications, divis­
ions, and summations are also used. FORTRAN provides a method 
of testing variables and/or short arithmetic stateaents to see 
if they are zero, positive, or negative. These are used as 
decision rules in the model. Other procedures, such as find­
ing the maximum of a group of numbers and saving the identity 
of the firm with the maximum number, are also used. The POGO 
system used by this model allows variables to be three dimen­
sional. A programming procedure allows this model to utilize 
a fourth dimension. 
The equations and procedures used in this model are not 
mathematically difficult. With a limited knowledge of FORTRAN 
the model is readily understandable. (For the description and 
discussion included in this report, however, knowledge of 
FORTRAN is not necessary.) 
32 
Data for this model are derived from several sources. Most 
of the data for the consumer sector were obtained from a survey-
taken by Iowa State University during June and July, I963, in 
Webster County, Iowa, Various factors concerning consumer 
attitudes and values were studied. 
The sources of data and the explanation of the procedures 
used in obtaining data are presented in Chapter VI. 
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CHAPTER IV: SIMULATION MODEL ORGANIZATION 
Stages in the Model 
Various stages or focal points are found in the meat-
products industry that are maintained in the model. These 
stages may be indicated by the actor groupings involved, as 
follows: consumers, retailers, processor-slaughterers, and 
producers. CRie four stages could be discussed starting from 
either end. 
The consumer stage provides the final demand for the goods. 
The price is given to the consumer, but he can indicate his ap­
proval or disapproval by the amount of his purchases. Thus, 
between the consumer and retailer stages the interaction is a 
result of the consumer's behaviorial responses or his demand. 
The slaughtering and processing functions are assumed as 
part of the same firm. Further, the organizer of transactions 
between the retailer and processor-slaughterer is a separate 
wholesale fiim. In the actual meat-products industry in some 
cases slaughtering, processing, and wholesaling are all per­
formed by the same firm, and in other cases each is done by 
separate firms (97)* Thus, this study places two of these to­
gether and separates the third. Œhis provides somewhat less 
reality to the model, but it also simplifies the programming. 
The loss of the extra channels and the varying number of actors 
does not appear to be a serious loss inasmuch as each function 
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must still obtain its share of compensation for services ren­
dered. This model, thus, implies that the slaughtering portion 
of the plant simply transfers the carcasses to the processing 
portion of the plant. 
The wholesaler serves as an organizer of transactions. 
He compares prices and quantities that the retailer wants to 
buy and the processor-slaughterer wants to sell, and then 
merely completes or authorizes the transaction. He does, of 
course, require a difference in price so that he obtains a com­
pensation for services rendered. 
The remaining stage is the producer group. The movement 
of livestock from the producer to the processor-slaughterer 
can be completed in four ways. The producer may sell direct to 
a processor-slaughterer near a terminal market or to a processor-
slaughterer located in the interior. He may also sell either 
through a terminal market or to a local dealer. If the pro­
ducer chooses either the teiminal or local dealer, provision 
is made for these fiims to resell to one of the two types of 
processor^ slaught erers. 
The producer and processor-slaughterer interaction is 
somewhat different for the third product class in the model, 
namely, other meat. (Meat classes are discussed later in this 
chapter.) In this case the terminal inteimediary is not in­
cluded. The processor-slaughterer firms are broken into one 
larger firm and a residual group of smaller firms. 
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The model, thus, approximates the actual stages of the in­
dustry. The interactions between stages are also closely 
aligned with the actual industry interactions. 
Order of Interactions in Model 
The sequence or ordering of calculations in relation to 
stages and interactions between stages is very important be­
cause of the recursive aspects of the model. Some results are 
determined at least partially by using other results computed 
for the same week. 
The model essentially begins with the wholesaler connec­
tion; it next determines the results of the consumer-retailer 
interactions, and, finally, the sales by the producer. îhe 
interaction involving the wholesaler acting to carry out trans­
actions between the retailer and processor-slaughterer was 
chosen to begin the model, because it appears to be the basic 
or controlling position for price setting (59). This inter­
action of supply and demand to obtain prices and quantities 
then carries throughout the system. 
The retailer is assumed to have available for sale in the 
current week any meat that he had remaining from the previous 
week plus what he purchased last week. Bius, the retailer can 
set his prices for this week. The consumer demand sequence is 
then completed by matching the consumer's demand with retailer 
prices, and, then, by making the purchases. 
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The model is used, next, in determining the producer sup­
ply, and the various prices for processor-slaughterers and 
intermediaries. The use of preferences and the relating of 
prices and quantities completes the sales and quantity move­
ments from producer through to the processer-slaughterer. 
As the model sequences move from start to finish various 
bookkeeping additions are needed to keep quantities consistent 
and the data in the proper week for use by the model. To al­
low for programming ease it is assumed that the inventory at 
the end (or beginning) of the week of both the processor-
slaughterer and the retailer is the amount that he has avail­
able for sale during the current week. This implies that the 
firm keeps the meat for a week—an assumption that is not un­
realistic, The inventory is merely a larger value; the amount 
purchased is still a function of the amount the firm is able to 
sell. 
The movement through each week of the model is thus ar­
ranged so that information from one part of the model can be 
used in succeeding parts. The selection of variables for the 
various calculations determining this sequence appear to be 
representative of those actually used by the industry. 
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Meat Classes Used 
The model has been written to handle three meat classes. 
Two of these are pork and beef. The third class includes all 
other kinds of meat and poultry and is referred to as the 
"other meat" class. Pork and beef were selected as individual 
classes because of their large per capita consumption (9^ ). 
Other meat is composed mainly of poultry, although additional 
meat items are also included. 
Since other meat is composed mainly of poultry the program 
is sometimes altered to make the other meat category more con­
sistent with the poultry marketing system (24). The red meat 
portion of the industry is somewhat different from the poultry 
portion, which is recognized in the model. 
The model assumes that all three meat classes are handled 
by each of the firms and actors in the model. This is not al­
ways true for the industry. For instance, a beef producer may 
not raise hogs and in actuality probably very seldom raises 
poultry. Since each meat class is always handled separately, 
this assumption does not seriously affect the realism of the 
model. In other words, whether the model handles beef and 
poultry as being raised by two separate producers or by one 
producer makes no difference inasmuch as each enterprise is 
actually handled separately. 
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The model also uses carcass weight equivalent for all meat 
classes. In other words, the consumer buys somewhat less re­
tail weight of meat than the pounds the model indicates, but 
the price is adjusted accordingly. Ihe same is true for the 
producer; he sells meat by the carcass weight equivalent basis 
and not by liveweight. Ihe corresponding changes have been 
made in prices and costs involved. 
The next chapter covers the more detailed characteristics 
and relationships involved in the model. It also explains the 
reasoning involved and the further assumptions required. 
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CHAPTER V: DETAILED RELATIONSHIPS 
AND ASSUMPTIONS 
Geographic Setting and Size of Model 
The state of Iowa is taken as a basing point for deter­
mining numbers of actors and quantity flows. Thus, the model 
is a representation of the meat-products industry of Iowa, 
The number of actors used in the model are not equal to the 
actual number in Iowa, however, because of limitations in the 
capacity of the computer. 
The model first is reduced to one-fiftieth of the size of 
Iowa, keeping the relative numbers of actors at each stage ap­
proximately the same. The number of actors at each stage is, 
thus, reduced to 16,800 consumers, 20 retailers, 5 wholesalers, 
4 processor-slaughterers, 16 intermediaries, and 1,600 
producers. 
To further explain these numbers of actors a description 
of each type of actor is needed. The consumer is actually a 
household. An average household is assumed to contain 3.19 
persons, as was reported for Iowa in the i960 census (92). The 
retailers are assumed to be all the same size. Each retailer 
serves 840 households; hence, it could be classified as a small 
supermarket. Wholesalers are firms selling to the retailers. 
Processor-slau^ terers are films killing and processing the 
animals. Both wholesalers and processor-slaughterers are, in 
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some cases, actually single-meat-class firms, but in the model 
each is assumed to handle all three meat classes. 
Because production is considerably greater than consump­
tion in Iowa, a proportionately greater number of processor-
slaughterers is required than would be needed simply to meet 
Iowa demand requirements (see Table 13, Chapter VI), This is 
handled in the model by allowing the firms to sell an amount 
equivalent to their Iowa sales times a conversion constant to 
points outside of Iowa, The exports are computed for the 
processor-slau^ terers and the conversion constants used are 
14,8, 4.3, and 0.6 for pork, beef, and other meat, respectively. 
These were derived by dividing Iowa consumption into Iowa pro­
duction (see Table 13, Chapter VI), The result of this divis­
ion was then reduced by 1, so that Iowa consumption is elimi­
nated from the export conversion constant. 
The number of intermediaries should actually be one-half 
of the number given, inasmuch as half of those listed are di­
rect purchases by the processor-slaughterers. Œhese inter­
mediaries handle the total production in Iowa. 
The producers also provide the total of both Iowa con­
sumption and e^ orts. Ihe number is somewhat smaller than one-
fiftieth of the total producers in Iowa, inasmuch as each pro­
ducer is required to produce all three meat classes (see Table 
13, Chapter VI), 
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The number of actors in some stages Is still too great to 
use every actor in the model. Thus, the actor numbers are re­
duced to a certain fraction of the total; the model then mul­
tiplies the results by the reciprocal of the fraction. Thus, 
the total quantity flow is maintained in each stage with fewer 
actors. 
The number of consumers or households is reduced to 60, 
which requires the purchases from each store to be multiplied 
by 280 to obtain total retail store sales. Similarly, the 
number of intermediaries is reduced to 4 and the number of 
producers to l6. These are then increased by constants in the 
model. This reduction of actor numbers reduces the storage 
requirements of the model. The use of the conversion con­
stants provides for the actor group totals to represent one-
fiftieth of Iowa 
Hie number of actors used in the model are shown by the 
underlined numbers in the following series of computations 
(which show one-fiftieth of the total actors in Iowa): 
Households: 6^  x 14 z 20 = 16,800 
Retailers: 20 x 1 = 20 
Wholesalers:  ^x 1 = 5 
Processor-slaughterers: 4x1=4 
Intermediaries: 4 x 4 = l6 
Producers: l6 x 100 = 16,000. 
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This breakdown allows for some differences and Individual 
characteristics among the actors In each particular stage; It 
also allows for one actor to represent several others which 
thus reduces data storage problems. 
The numbers of actors as discussed refer to the number 
that are used at the Initial, or starting, point of the model. 
Provision Is made In the model for the number of retailers, 
wholesalers, and processor-slaughterers to change during the 
execution of the program. The number may Increase, decrease, 
or stay the same. Storage space Is reserved for up to 24 re­
tailers, 7 wholesalers, and 6 processor-slaughterers. 
IHie decision rules and the methods of implementing then 
will be discussed later. The other stages are assumed to main­
tain a constant number of actors. This is partly a result of 
having actors, such as consumers, that cannot be added or 
taken away except by population change. It also is a result 
of the short time period covered by the model and changes in 
numbers are not expected, because of the long-run nature of 
the actors decisions. 
A set time period for the completion of each group of 
interactions is required. This time period was selected as one 
week and provision is made to complete several weeks (or groups 
of interactions) in each run of the model. The weekly time 
period was selected to place more enphasis on consumer rei^ onses 
and the short-run decisions throughout the meat-products 
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industry. Original plans were to allow one running of the 
model to extend for 52 weeks and thus obtain changes for a 
fairly extended period of time. It was later found that this 
length of run would be quite costly. 
Selected Segments in Detail 
Several portions of the model can be separated and dis­
cussed separately. These segments provide the detailed por­
tions of the Interactions and the basis of decisions by actors 
in the stages in the model. 
The actual model is presented in the Appendix (Figure 10). 
The discussion of the model will include a listing of the rel­
evant equations along with their verbal explanation. The 
equations presented in this section, in some cases, list the 
variables in FORTRAN language. These are identified in 
Table 1. 
Wholesaler trading preferences 
As mentioned previously, the wholesaler is the organizer 
of transactions between processor-slaughterer and retailer. 
The first step required by the wholesaler in the model is the 
selection of a processor-slaughterer. The second step is to 
select a retailer. 
The equations used for the selection of the processor-
slaughterer are presented in Table 2. The description in the 
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left column allows the reader to follow the equations along 
with the verbal explanation. The selection of the processor-
slaughterer Is completed by first deriving a preference value 
by the wholesaler for each processor-slaughterer for each type 
of meat. This Is completed by first checking to see if trans­
actions with this firm have been completed last week, two weeks 
ago, or three weeks ago; if they have been completed the num­
bers 0.3, 0.2, and 0.1, respectively, are assigned as part of 
the preference value. Thus, a firm could be assigned from 0 
to 0.6 units to later add to the preference value. The selec­
tion of these values are discussed at the end of this section. 
A check is made next to establish whether or not a pre­
vious attempt has been made to deal wi^ h the processor-
slaughterer during the week. If an attempt has been made, 
but not completed, -1 is taken from the preference value. If 
the attempt was successful -0.7 is taken from the preference 
value, (This is done incorrectly in the model as GPRS rather 
than CPPS was tested.) The total preference value plus 0.2 
times a value between 0 and 2 (Indicating the size and loca­
tion value of the processor-slaughterer to the wholesaler), 
plus 0.2 times a value between 0 and 2 (indicating the atti­
tude by the wholesaler of the processor-slaughterer), plus the 
constant value of 3, gives the preference value of each 
processor-slaughterer. The 3 is added merely to make sure that 
none of the preferences are negative. 
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Table 1. Identification of FORTRAN symbols used to identify 
variables, actors, situations, and groupings in the 
meat-products industry model 
FORTRAN Unit 
symbol of 
measure®-
Description 
IC 
LW 
JR 
MP 
NP 
K 
J 
Identifi­
cation 
number 
Do. 
Do. 
Do. 
Do. 
Do, 
Do. 
Do. 
ORDS lbs. 
Consumers 
Weeks 
Retail stores 
Processor-slaughterers 
Where: MP = 1 = teiminal or large 
MP > 1 = interior or smaller 
Producers 
Wholesalers 
Intermediaries 
Where: J = 1 = direct for MP = 1 
J = 2 = terminal 
J = 3 = direct for MP > 1 
J = ^  = local dealer 
Class of meat 
Where: 1=1= pork 
1=2= beef 
1=3= other meat 
Order quantity of meat class between 
wholesaler and processor-slaughterer 
aidentification number is the "name" used to distinguish 
the particular actor from other actors in the same actor group. 
All lbs. are in carcass weight equivalent. Index merely means 
an index was used to quantify this variable in absolute terms. 
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Table 1 (Continued) 
FORTRAN Unit 
symbol of 
measure* 
Description 
CPRS 
PRFS 
PRPSX 
ATWS 
SLPSP 
PIVS 
ORDR 
CPRR 
PRFR 
CQR 
PIVR 
RETS 
PCER 
ODRP 
1 
Dollars 
per lb. 
Index 
Do. 
Do, 
Do. 
lbs. 
Do. 
Index 
lbs. 
Do. 
Do. 
Dollars 
per lb. 
Do. 
First price level computed at which 
processor-slaughterer is willing to 
sell to this wholesaler 
Preference value obtained by whole­
saler of processor-slaughterer 
The maximum PRFS of the meat class by 
the wholesaler 
Attitude by wholesaler toward the 
processor-slaughterer 
Size and location evaluation of the 
processor-slaughterer by the wholesaler 
Processor-slaughterer inventory level 
Order quantity of meat between whole­
saler and retailer 
Unused, mistakenly dimensioned 
Preference value obtained by whole­
saler of retailer 
First quantity level computed that re­
tailer wants to purchase 
Retailer inventory level 
Quantity of sales by the retailer 
First price level computed at which the 
retailer wishes to purchase 
Order price of meat class between whole­
saler and retailer 
PRCC Do. Price of meat class retailer charges 
4? 
Table 1 (Continued) 
FORTRAN Unit 
symbol of 
measure^  
Description 
CQPS 
EVRS 
GPP S 
ODPWS 
ORPS 
PRPPW 
CQPS2 
CPPS2 
CQR2 
PCER2 
ORQP 
EXPQ 
TSXPQ 
ORCQ 
lbs. 
Index 
Dollars 
per lb. 
Do. 
Do. 
Dollars 
lbs. 
Dollars 
per lb. 
lbs. 
Dollars 
per lb. 
lbs. 
lbs. 
Do. 
Do. 
First quantity level computed that 
processor-slaughterer wants to sell 
Evaluation by processor-slaughterer 
of retailer 
First price level computed at which 
the processor-slaughterer wants to sell 
Order price of meat class between 
wholesaler and processor-slaughterer 
Order price paid by processor-
slaughterer 
Profits received by wholesaler 
Second quantity level computed that 
processor-slaughterer wants to sell 
Second price level computed at which 
the processor-slaughterer wants to sell 
Second quantity level computed that 
retailer wants to purchase 
Second price level computed at which 
the retailer wants to purchase 
Order quantity purchased by processor-
slaughterer 
Excess or deficit quantity of meat 
class by processor-slaughterer 
Total excess or deficit quantity of 
meat class by all processor-slaughterers 
Order quantity of meat class purchased 
by the consumer 
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Table 1 (Continued) 
PORTEA.N Unit 
symbol of 
measure^  
Description 
EXED lbs. 
TEXRD Do. 
TP RET Do. 
ADCR 
CAVC 
XNUM 
AGE 
EMPOY 
EDUC 
SQCM 
XLIC 
QM 
ACPT 
CPPR 
Index 
Do. 
Numbers 
Index 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Excess or deficit quantity of meat 
class by retailer 
Total excess or deficit quantity of 
meat class by all retailers 
Total quantity purchased by retailers 
of meat class 
Advertising by retailers to influence 
consumers 
Consumer attitudes and values 
Number of persons per household 
Index of family composition grouping to 
indicate age level of household 
Index of physical labor of the house­
hold head 
Index of education level attained by 
the household head 
Subjective quality of meat class by 
consumer 
Likeness index of meat class to the 
consumer after eating meat 
Physical quality of meat class as sold 
to the consumer 
Product acceptability of meat class to 
the consumer 
Preference value obtained by consumer 
for retailer 
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"Table 1 (Continued) 
FORTRAN Unit Description 
symbol of 
measure® 
DISCR 
GENP 
ATCR 
SOLDR 
GPFRX 
TMETC 
QPRY 
QPL 
ORPY 
TRNDE 
QPSW 
Tenths 
of miles 
Index 
Do. 
lbs. 
Index 
XINCC Dollars 
per year 
SEASP Index 
lbs. 
Do. 
Do. 
Dollars 
per lb. 
Index 
lbs. 
XTRAP Do. 
TQPSW Do. 
Distance consumer is from retailer 
General price level of the retail store 
Attitude by consumer of the retailer 
Amount retailer has oversold 
The maximum CPFR of the meat class by 
the consumer 
Yearly income of the consumer 
Seasonal effect on purchases for meat 
class 
Total of the three meat classes ordered 
by the consumer 
Quantity producer raises this year 
Quantity producer raised last year 
General price level of meat class to 
processor-slaughterer last year 
Optimism by producer of future of the 
meat class 
Quantity producer has to sell this week 
Producer quantity held over from pre­
vious we^  
Total quantity of meat class all pro­
ducers have for sale this week 
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Table 1 (Continued) 
PORTBAN Unit 
S3niibol of 
measure^  
Description 
SOHPS Dollars 
per lb. 
DSTDP Miles 
DSTAP Do. 
OBPI 
COMP 
YDGP 
POPD 
DSTL 
SOP I 
Dollars 
per lb. 
Dollars 
per lb. 
Do. 
Do. 
Miles 
lbs. 
PHFIP Index 
DI8TP Miles 
ATP I Index 
XPRPIP Do. 
PBMP Dollars 
per lb. 
Specific order price offered by-
processor-slaughterer to each inter­
mediary 
Distance from processor-slaughterer at 
terminal (or large producer) buying 
stations to plant itself 
Distance from terminal (or large) to 
interior (or smaller) processor-
slaughterers 
Price paid by intermediary to the 
producer 
Fee to commission firm at terminal 
Yardage fee at terminal 
Gross returns to the local dealer 
Average distance from local dealer to 
processor-slaughterer 
Quantity of meat class sold by pro­
ducer to intermediary 
Preference value obtained by producer 
for Intermediary 
Distance from producer to intermediary 
Attitude by producer for intermediary 
Ihe maximum PHFIP of the meat class by 
the producer 
Computed price minimum the producer will 
accept for meat class 
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Table 1 (Continued) 
FORTRAN Unit 
symbol of 
measure^  
Description 
C08P 
EXPP 
TQBI 
IIXX 
IW 
Dollars 
per lb. 
Do. 
Do. 
lbs. 
RETIP Dollars 
per lb. 
DSTLP Miles 
TORQP lbs. 
ZMINP Do. 
SLPRP Index 
II 
Numbers 
Identifi­
cation 
number 
Do. 
Cost of producing meat class to the 
producer 
Margin of profits desired by producer 
The expected price change of the meat 
class by the producer In the next week 
Total quantity of meat class purchased 
by the Intermediary 
Price received by Intermediary when 
selling to processor-slaughterer 
CBie distance from local dealer to In­
terior (or smaller) processor-
slaughterer 
Total quantity processor-slaughterer 
purchases from all sources 
Minimum quantity of capacity level for 
processor-slaughterer 
Size and location evaluation of the re-
taller by the wholesaler 
Variable used to allow placing the var­
ious actor maximum numbers in common 
storage 
Variable used to store the processor-
slaughterer identity after chosen pre­
ferred by the wholesaler for the meat 
class 
Variable used to identify preferred meat 
class of each wholesaler in the processor-
slaughterer preference segment 
I 
Table 1 (Continued) 
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FORTRAN Unit 
symbol of 
measure* 
Description 
JJJ 
U 
V 
W 
JXJ 
KXA 
Identifi­
cation 
number 
lbs. 
Do, 
Do. 
Do, 
Do. 
Do. 
Identifi­
cation 
number 
Do. 
Variable used to identify which 
processor-slaughterer is preferred 
after the meat class has been selected 
The sum of all order quantities sold 
to all wholesalers by each processor-
slaughterer of the meat class 
ïhe sum of all quantities purchased by 
each processor-slaughterer for each 
meat class 
The sum of all T over processor-
slaughterers for each meat class 
The sum of all U over processor-
slaughterers for each meat class 
Same as TPRET, the sum of all quan­
tities purchased by each retailer of 
each meat class 
Sum of all order quantities purchased 
from a retailer by all consumers of 
each meat class 
A variable used to preserve the iden­
tity of the selected intermediary by 
the producer 
A variable used to provide an account­
ing procedure for keeping of whole­
salers dropped from the program 
JRXA Do A variable used to provide an account­
ing procedure for keeping of retailers 
dropped from the program 
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Table 1 (Continued) 
FORTRAN 
symbol 
Unit 
of 
measure^  
Description 
MPXA Identifi­
cation 
number 
A variable used to provide an account­
ing procedure for keeping record of 
processor-slaughterers dropped from the 
program 
ATl'fR Index Attitude by wholesaler of the retailer 
PRFRX Do, The maximum PRFR of the meat class by 
the wholesaler 
AGO 
to 
C70 
Numbers Names given to the coefficients of the 
regression-type equations and other 
constants used in the program (see 
Tables 14 and 10) 
A test is then made to establish whether or not the 
processor-slaughterer has previously sold his entire supply. 
If he has sold his entire supply, the processor-slaughterer*s 
preference is assigned a zero value; if he has not, the program 
continues. 
The next step is to find the firm possessing the maximum 
preference value for each class of meat. The identity of this 
firm must be kept. 
The meat class must now be selected. The first time 
through the transaction sequence, pork is set as the maximum 
preference meat class. When the program returns it is next 
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Table 2. Equations used in obtaining wholesaler trading 
preferences for processor-slaughterers 
Description Identifi­
cation 
number 
Equations 
Have trans­
actions been 
completed 
during 
oast weeks? 
Has a 
previous 
attempt 
been made 
this week? 
Computation 
of prefer­
ence value 
2 
1112 
4 
5 
8 
9 
12 
13 
16 
17 
18 
19 
STOP 89 
IF(0RDS(I4P,K,LX + 1))2,4,5 
A = 0,0 
A = 0.3 
IP(ORDS{MP,K,LX + 2))2,8,9 
B = 0.0 
B = 0.2 
IP(ORDS(MP,K,LX + 3))2,12,13 
C = 0.0 
C = 0.1 
IP{CPRS(MP,K,I))2,16,17 
D = 0.0 
IF(0RDS(MP,K,LX))2,18,19 
D = -1.0 
D = -0.7 
PRFS(MP,K,I) = A + B + C + 
(0.2*SLPSP(MP,K)) + D + 
(.2*ATWS(MP,K)) + 3 
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Table 2 (Continued) 
Description Identifi- Equations 
cation 
number 
Has processor-
slaughterer 
previously 
sold hi s 
entire supply? 
23 
Assignment 
of zero 
preference 
Selection 
of film 
with maxi­
mum pref­
erence value 
for each 
meat class 
2452 
2453 
2454 
2455 
26 
2655 
2711 
28 
29 
30 
DDD =0.0 
DDD = DDD + ORDS(MP,K,LX) 
IP(I-2)2452,2453,2454 
DDD = DDD* 10. 
DDD = DDD* 7. 
DDD = DDD* 2. 
IF(DDD-PIVS(I,MP,LS + 1)) 
2711,26,26 
DO 27 K = 1,KI^ AX 
PRPS(MP,K,I) = 0.0 
CONTINUE 
DO33 K = IjKMAX 
JK = 1 
AMAXl = PRFS(1,K,I) 
MX = MPMAX-1 
DO 31 MP = 1,MX 
IP(AMAX1 - PHFSCMP + 1,K,I)) 
30,31,31 
AMAXl = PRFS(MP + 1,K,I) 
JK = MP + 1 
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Table 2 (Continued) 
Description Identlfl- Equations 
cation 
number 
31 
Selection 
of meat 
class from 
three meat 
class maxi­
mums 
(Other meat) 
(Beef) 
3311 
3312 
34 
35 
36 
37 
CONTINUE 
PBPSX(JK,K,I) = AKAXl 
IW(K,I) = JK 
JK = IW(K,1) 
JP = IW(K,2) 
JP = IW(K,3) 
IP(IABCD-1)38,37,3312 
IP(PBPSX(JK,K,l)-PfiPSX(JP,K,2) ) 
34,34,35 
IP(PBPSX( JK ,K ,2 )-PHPSX( JG,K ,3 ) ) 
36.36.37 
IP(PHPSX( JK ,K , I )-PBPSX( J G,K ,3)) 
36.36.38 
JA = JG 
JC = 3 
PEFSX(JA,K,JC) = PBPSX(JG,K,3) 
JA = JP 
JC = 2 
PRPSX(JA,K,JC) = PBPSX(JP,K,2) 
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Table 2 (Continued) 
Description Identifl- Equations 
cation 
number 
38 JA = JK 
(Pork) JC = 1 
PRFSX(JA,K,JC) = PfiFSX(JP,K,l) 
assigned to beef. In the third and succeeding weeks the pro­
gram goes through a maximizing scheme to determine which kind 
of meat is preferred. Œîils maximizing scheme compares the 
maximum preference value obtained for each meat class. Hie 
highest value is the meat class preferred. In the case of 
identical values (a tie) the preference maximum is assigned to 
the other meat class. Thus, the selection of the processor-
slaughterer is completed. This same procedure is completed by 
each wholesaler. 
The next step is the selection of the retailer. Table 3 
provides the equations to follow along with the verbal e^ la-
natlon. Tests are again made to see if transactions have been 
completed with each retailer during the past three weeks and to 
see if previous attempts have been made this week. ISie con­
stant values assigned are the same. The constant of 0,2 times 
a value between 0 and 2 (indicating the attitude by the 
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wholesaler of the retailer) Is added along with a value varying 
from 0 to 0.4 (to Indicate the size and location value of the 
retailer to the wholesaler). The 3 is again added and the max­
imizing procedure is completed to find the retail firm with the 
highest preference value. This is completed only for the 
specific type of meat selected by the processor-slaughterer 
preference procedure for this specific movement through this 
portion of the model. Thus, the selection of the processor-
slaughterer and retailer for the wholesaler is completed. 
The constants assigned in relation to whether transactions 
were completed in previous weeks and whether a previous trans­
action was attempted this week needs further clarification. 
It is assumed that firms have a higher preference for firms 
with which they have recently completed transactions. It was 
also felt that the more recently they have had this transac­
tion the higher would be their preference. If a transaction 
did not occur the constant used is zero. The constants of 0.1, 
0.2, and 0.3 were selected to provide a higher constant for the 
more recent transactions. The absolute value was selected to 
give fairly equal weights to past transactions and the other 
variables in the preference equations. 
If a transaction has already been attempted and failed 
this week the negative constant of -1 was used to lower the 
preference value enough so that it is very unlikely that the 
same actor will be chosen again. If a previous attempted 
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Table 3* Equations used in obtaining wholesaler trading 
preferences for retailers 
Description Identifi­
cation 
number 
Equations 
Have trans­
actions been 
completed 
during past 
weeks? 
Has a pre­
vious attempt 
been made this 
week? 
Computation 
of preference 
value 
40 
41 
43 
44 
47 
48 
51 
52 
55 
56 
57 
58 
IF(ORDH(JR,K,LX + l))4l,43,44 
STOP 89 
A = 0.0 
A = 0,3 
IP(ORDR(JR,K,LX + 2))4l,47,48 
B = 0,0 
B = 0.2 
IF(ORDR(JR,K,LX + 3))4l,51,52 
C = 0.0 
C = 0.1 
IF(CPRR(JR,K))4l,55,56 
D = -0.3 
IP(0RDR(JR,K,LX))4l,5?,58 
D = -1.0 
D = -0.7 
PRFR(JR,K) = A + B + C + 
(0.2*ATWR(JE,K)) + SLPEP(JR,K) 
+ D + 3 
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Table 3 (Continued) 
Description Identifi­
cation 
number 
Equations 
Selection JRE = 1 
of firm 
with maxi­ 63 AI-IAX3 = PRPR(1,K) 
mum pref­
erence value JRX = JEIiAX-1 
for JC meat 
class D066 JR = 1,JRX 
64 IP(AMAX3 = PRPR(JR + 1,K) 
JRR = JH 1 
66 CONTINUE 
PRPRX(JRR,K) = AMX3 
transaction with this actor has already been completed in the 
current week, it is assumed the wholesaler probably would have 
transacted all he desired VTith that firm. Thus, a negative 
constant is assigned. The use of -0.7, however, does allow 
this firm to be preferred before one in which a transaction 
failed. 
Retailer, wholesaler, processor-slaughterer transaction 
Each wholesaler now has a specific processor-slaughterer 
and retailer with whom to attempt a transaction of a specific 
meat class. Table 4 provides the equations that are discussed 
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verbally in the next few paragraphs. The first step in the 
sequence of transactions is for the retailer to determine the 
quantity that he desires to purchase. This quantity is ob­
tained by a regression-type equation using the independent 
variables of his present inventory, his sales last weeek, and 
his purchases last week. This, and the other regression-type 
equations, are presented and discussed more thoroughly in 
Chapter VI, A test is next made to check and see if this re­
tailer has previously purchased all he desires this week, if 
he has, the program moves to the next wholesaler; but if he has 
not, the amount that he has purchased, if any, is subtracted 
I from the derived quantity that he desires to purchase. The 
' price the retailer is willing to pay is then computed in a 
regression-type equation using as independent variables the 
price he paid last week, the price he charged last week, and 
the quantity he wishes to buy. 
The processor-slaughterer next determines the quantity he 
wishes to sell using the independent variables of the quantity 
he sold last week, the subjective evaluation of this particular 
retailer by the processor-slaughterer, and his present inven­
tory, The price at which the processor-slaughterer wishes to 
sell is then computed using the price paid to him last week, 
the price he paid last week, and his inventory level. 
A test can be made quite easily in FORTRAN programming by 
using an IF statement, 13ie procedure is merely a chedz to see 
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if the value in question is negative, zero, or positive. De­
pending on which of the three alternatives is relevant the 
control of the program can be shifted to different points in 
the program. The value to be tested may be either a single 
variable (value), or a subtraction, addition, and/or multipli­
cation of two or more variables to obtain a value, or a com­
bination of arithmetic or algebraic processes to obtain a 
value. IF statements are used quite extensively as tests in 
this program, 
Ihe testing procedure to see if a transaction can be com­
pleted involves a series of tests of the nature described. The 
first test is to see if the quantity the retailer desires to 
buy is equal to or greater than the quantity the processor-
slaughterer desires to sell. The next test is to see that the 
price the retailer is willing to pay is equal to or greater 
than the price at which the processor-slaughterer is willing 
to sell. If these tests are passed (in this case, the IF 
statement must be zero or negative to indicate passing), each 
price is multiplied by the quantity the processor-slaughterer 
wishes to sell. The next test involves the question of whether 
or not the wholesaler is making a satisfactory level of pro­
fits. The test is to see whether the total paid by the retail­
er is greater than the amount paid to the processor-slaughterer, 
plus $0.02 times the quantity the processor-slaughterer wishes 
to sell. The value of $0.02 times the processor-slaughterer 
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Tfe-ble 4. Equations used to complete the retailer, wholesaler, 
processor-slaughterer transaction 
Description Identifi- Equations 
cation 
number 
1st retailer 
quantity-
Test to see 
if retailer 
has purchased 
all he desires 
Subtraction 
of previous 
purchases 
1st retailer 
price 
1st processor-
slaughterer 
quantity 
72 
73 
CQR(JRR,K,I) = AOO(I) + (A01*PIVR 
(I,JRR,LS + 1)) + (A02*RETS 
(I,JRR,LS + D) + (A03*0RDR 
(JRR,K,LX + 1)) 
IP(CQR(JRR,K,I) - ORDR(JRR,K,LX)) 
72,72,73 
PRPR(JRR,K) = 0.0 
GO TO 112 
CONTINUE 
CQR(JRR,K,I) = CQR(JRR,K,I) -
ORDR(JRR,K,LX) 
PCER(JRR,K) = AIO(I) + (All*ODRP 
(JRR,K,LY + 1)) + (A12*PRCC 
(I,JRR,LS + 1)) + (A13*CQR 
(JRR,K,I)) 
CQPS(JA,K) = A20(I) + (A21*0RDS 
(JA,K,LX + 1)) + {A22*EVRS 
(I,JRR,JA)) + (A23*PIVS(I,JA, 
LS + 1)) 
TJable 4 (Continued) 
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Description Identifi­
cation 
number 
Equations 
1st processor-
slaughterer 
price 
Quantity test 
Price test 
Check to see 
if wholesaler 
is making a 
profit 
Price and 
quantity 
verifica-
Wholesaler 
piTOfits 
79 
80 
83 
CPPS(JA,K) = A30(I) + A31*0DPWS 
(JA,K,LY + 1)) + (A32*0BPS(I,JA, 
LS + 1)) + (A33*PIVS(I,JA,LS + 
1)/10.)) 
IF(CQPS(JA,K)-CQR(JRR,K,I) )79,79, 
88 
IF(CPPS(JA,K)-PCER(JRR,K))80,80,88 
F = CQPS(JA,K)*CPPS(JA,K) 
G = CQPS(JA,K)*PCER(JRR,K) 
IP(G-(F+(CQPS(JA,K)*.02)))88,83,83 
ORDS(JA,K,LX) = CQPS(JA,K) + ORDS 
(JA,K,LX) 
ORDR(JRR,K,LX) = CQPS(JA,K) + ORDR 
(JRR,K,LX) 
ODPWS(JA,K,LY) = CPPS(JA,K) 
ODRP(JRR,K,LY) = PCER(JRR,K) 
PRFPW(I,K) = PRFPW(I,K) + (G-F)-
(.016*CQPS(JA,K)) 
GO TO 111 
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Table 4 (Continued) 
Description Identifi­
cation 
number 
Equations 
Revised 
processor-
slaughterer 
quantity 
88 
Revised 
processor-
slaughterer 
Testing 
procedure 
Sales 
verification 
91 
92 
95 
CQjPS2(JA,K) = A40(I) + (A4l*CQR 
(JRR,K,I)) + (A42*PCER(JRR,K)) + 
(A43*PIVS(I,JA,LS + 1)) + (A#* 
CQPS(JA,K)) 
CPPS2(JA,K) = A50(I) + (51*CQR(JRR, 
K,I)) + (A52*PCER(JRR,K)) + 
(53*PIVS(I,JA,LS + 1)) + (A54* 
CPPS(JA,K)) 
IP(CQPS2(JA,K)-CQR(JRR,K,I))91,91, 
100 
IF(CPPS2(JA,K)-PCER(JRR,K))92,92, 
100 
H = CQPS2(JA,K)*GPPS2(JA,K) 
0 = CQPS2(JA,K)*PCER(JRR,K) 
IP(0-(H+(CQPS2(JA,K)*.02)))100, 
95,95 
ORDS(JA,K,LX) = CQPS2(JA,K) + 
ORDS(JA,K,LX) 
ORDR(JRR,K,LX) = CQPS2(JA,K) + 
0RDR(JRR,K,LX) 
OEPSW(JA,K,LY) = CPPS2(JA,K) 
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liable 4 (Continued) 
Description Identifi­
cation 
number 
Equations 
Wholesaler 
profits 
Revised re­
tailer 
quantity 
100 
Revised re­
tailer 
price 
Testing 
procedure 
103 
104 
ODRP(JRR,K,LY) = PCER(JRR,K) 
PRFPW(I,K) = PREPW(I,K) + (0-H)-
(.016*CQPS2(JA,K)) 
GO TO 111 
CQR2(JRR,K) = A60(I) + (A61*CQPS2 
(JA,K)) + (A62*CPPS2(JA,K)) + 
(A63*PIVR(I,JRR,LX + D) + 
(A64*CQR(JRR,K,I)) 
PCER2(JRR,K) = A70(I) + (A71* 
CQPS2(JA,K)) + (A72*GPPS2(JA, 
K)) + (A73*PIVR(I,JRR,LS + 1)) + 
(A74*PCER(JRR,K)) 
IP(CQPS2(JA,K)-CQR2(JRR,K))103,103, 
103 
IF(CPPS2(JA,K)-PCER2(JRR,K))104, 
104,104 
P = CQPS2(JA,K)*CPPS2(JA,K) 
Q = CQPS2(JA,K)*PCER2(JRR,K) 
IP(Q-(P+(CQfS2(JA,K*.02)))l07,107, 
107 
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Table 4 (Continued) 
Description Identlfl- Equations 
cation 
number 
Forced sales 10? ORDS(JA,K,LX) = CQPS2(JA,K) + 
verification 
ORDS(JA,K,LX) 
ORDR(JRR,K,LX) = CQPS2(JA,K) + 
ORDR(JRR,K,LX) 
0DPW8(JA,K,LY) = CPPS2(JA,K) 
ODRP(JRR,K,LY) = PCER2(JRR,K) 
Wholesaler PRF?W(I,K) = PRFPW(I,K) + (Q-P)-
profits 
(.Ol6*CQPS2(JA,K)) 
quantity is the amount of the margin for the wholesaler. This 
margin must cover his expenses and provide a level of profits. 
The expenses of the wholesaler were arbitrarily set at #0.016 
per pound. His expenses Include cost of making contacts, over­
head, and the costs of transporting the meat from processor-
slaughterer to retailer. These costs were not computed and the 
value used is strictly an arbitrary estimate. An additional 
arbitrary increase of $0.004 per pound was added to represent 
profits. Œhus, the use of #0.002 per pound at this point. In­
formation on margins are usually grouped as margins to the 
wholesaler and packer together. 
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If all of the tests are passed the order price and quan­
tity in both cases, is verified. Any previous quantities 
bought or sold must be added at this time. The profits allo­
cated to the wholesaler are also computed at this time, using 
the estimated expense figure of $0,0l6 per pound of the 
transaction. 
If any of the tests are not passed a revised price and 
quantity is determined for the processor-slaughterer. ïhe 
revised quantity is obtained by using the quantity the re­
tailer wishes to buy, the price the retailer wishes to pay, 
the processor-slaughterer inventory, and the previous quantity 
the processor-slaughterer wished to sell. Ihe revised price 
is obtained by using the same variables except for the pre­
vious price, rather than quantity, of the processor-
slaughterer. The same testing procedure is then used. If all 
tests are passed, the program moves to the next wholesaler. 
If one or more of the tests fail the price and quantity 
of the retailer are revised in a fashion similar to the 
processor-slaughterer revision. The same test procedure is 
then provided in the model. Regardless of the test results, 
however, the sale is completed and the program moves to the 
next wholesaler. By forcing the sale a profit is not made by 
the wholesaler on every transaction. This is consistent with 
the situation in the industry, however. The program provides 
a test later to see if the wholesaler is making a satisfactory 
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profit over-all transactions. The retailer and processor-
slaughterer may also be forced to sell and buy different quan­
tities at different prices than they prefer because of the 
forced sales. 
This entire transaction sequence Is fairly complicated 
and the description may not be easily understood. Figure 1 
provides a brief review of the steps Involved, This entire 
sequence Is completed for each wholesaler and for each class 
of meat. In addition, because of the greater number of re­
tailers than wholesalers an additional multiple of four Is 
added to the number of times this sequence must be completed. 
Thus, this routine Is repeated a minimum of 60 times. A test 
procedure Is provided later In the program to see If suffi­
cient transactions have been completed. 
on wholesaler preferences and transactions arrangement s 
The retailer, wholesaler and processor-slaughterer trans­
action sequence Involves about one-third of the total number 
of calculations In the model. The price and quantity revis­
ions allowed In the transactions sequence are comparable to 
actual bargaining In the Industry. The forcing of sales, after 
price and quantity revisions. Indicates that even If the price 
and quantity are not those desired, firms cannot fall to oper­
ate during some weeks; thus, they are forced to act. The 
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Retailer Wholesaler Processor-
Slaughterers 
Selects Preference 
from 
Selected 
Retailer 
Selected 
Proc.Sl. 
Price (Ps) Price (Pr) 
Quantity (Qr) Quantity (Qs) Determines Determines 
no-
Is Pr > Ps yes 
no 
no 
Revise 
Ps & Qs 
no. 
no -
Is Qr > Qs yes 
no 
Revise 
Pr & Qr 
no 
no-
Is Qr > Qs yes 
no 
ORDER COMPLETED 
BY mOLESALER 
ORDER FORCED 
COMPLETED 
Figure 1, Schematic diagram of retailer, wholesaler, 
processor-slaughterer transaction sequence 
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wholesaler profits computed are later used in determining if 
fewer or more wholesaling firms are needed. 
Derivation of consumer demand 
The computation of consumer purchases are based on the 
demand structure for meat—the schedule of prices and quanti­
ties that are consistent with consumer preferences. Consumer 
preferences for kinds and qualities of meats are influenced by-
many different things. Deriving the consumers demand curve is 
a difficult task. This study makes the problem even more dif­
ficult by also including the selection of the retailer to pur­
chase from in the computation of quantity demanded of each 
meat class. 
Since the price to the consumer during any particular 
week is set, his only reaction to the price is given by the 
amount he purchases. The quantity purchased by the consumer 
is derived after a series of steps in the model. 
It is assumed, first, that the meat is bought and sold as 
a composite lot containing meat items in proportion to the 
carcass cutout. The consumer does not purchase individual 
cuts. This assumption helps to simplify the model. 
A diagram of the relationships involved in consumer de­
mand, other than the selection of the store from which to buy, 
is presented in Figure 2. To derive quantity purchased a 
value between 1 and 10 is first calculated for each consumer. 
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which is an index of consumer attitudes and values. This in­
dex is derived by a regression-type equation using number in 
household, a household group classification according to age, 
a physical labor index of the household head, and the education 
of the household head. This value remains the same for all 
three classes of meat. This equation and the others in this 
section are presented in Table 5 and may be followed along 
with the verbal explanation. The regression-type equations 
are discussed further in Chapter VI. 
The next equation yields an index value for the dependent 
variable indicating the subjective quality of the meat class 
to the consumer. This is completed for each meat class using 
the consumer attitudes and values index just derived, a like­
ness index determined by the consumer, and the physical quality 
of the meat. The product acceptability of the meat class is 
determined next using the price of the meat item and the sub­
jective quality index. 
Before the actual purchase is made the consumer must se­
lect a store at which he desires to make purchases. As in the 
previous preference functions, credit is given for purchases 
from the store last week or two weeks ago. The constant 3 is 
also added to make sure the preference is not negative. In 
addition the following variables are used: the distance the 
consumer is from the retailer; the general price level of the 
retailer; an attitude or likeness index value concerning the 
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Income Num­ Age com­
ber position 
in class 
house­
hold 
Phys­
ical 
labor 
index 
Educa­
tion 
level 
Physical 
quality 
of meat 
Consumer 
attitudes 
and value 
Likeness 
of meat 
class 
Price 
substitute 
meat class 
Subjective 
Quality 
Figure 2. Schematic diagram of consumer demand relationships 
74 
opinion held of the retailer by the consumer; the level of 
advertising of this meat class by the retailer; and the amount 
of sales over purchases by the retailer, if any. 
Each consumer next must go through the maximizing proce­
dure to find which store is preferred. The consumer is then 
ready to determine the quantity he wishes to purchase of each 
meat item. The above procedure is such that consumers may buy 
different classes of meat at different stores, but in most 
cases all meat classes will be purchased at the same store. 
The assumption was made, however, that the consumer would never 
buy a portion of his demand for a single meat class at more 
than one store during one week. 
The order quantity that the consumer purchases is deter­
mined in a regression-type equation using the price of this 
meat class, the price of the other two meat classes, the 
amount purchased last week, the product acceptability index, 
the income of the consumer, and a seasonal effect as the inde­
pendent variables. 
After the quantity of each meat class purchased is deter­
mined a test is made to see if the consumer has purchased at 
least a certain minimum total amount of all meat classes. 
This amount was set at 5 pounds (see discussion of B70 in rela­
tion to %ble 10) for the initial runs of the model. If this 
amount was not purchased the order quantity is recomputed. 
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This completes the consumer purchases, "but the amount purchased 
from each retailer must be multiplied by 280 to make the equiv­
alent of 840 households purchasing.! 
Thus, the consumer purchases portion provides the primary 
or basic demand of the model. By allowing the consumer char­
acteristics to vary for each consumer and by using the demand 
derivation procedure, substantial variation in the amounts 
purchased by the different consumers is possible. The impo­
sition of a minimum quantity that must be purchased guarantees 
that retailers as a group can achieve a minimum level of sales. 
Derivation of prices paid by processor-slaughterers and 
intermediaries 
A complex pattern of prices are needed for the processor-
slaughterers and intermediaries. The complications arise be­
cause sales can be made directly to the processor-slaughterer 
or to an intermediary who must resell to a processor-
slaughterer, The relevant equations used are presented in 
Table 6 along with comments in the left-hand column to allow 
the reader to follow the equations and the discussion. 
The entire pricing system is based on an initial equation 
which determines the price that each processor-slaughterer is 
willing to pay for each class of meat, This equation is again 
A^ssuming 20 retailers for one-fiftieth of Iowa and 3,19 
persons per household, each retailer must serve 840 households. 
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Table 5* Equations used in the computation of consumer 
purchases 
Description Identifi­
cation 
number 
Equations 
Cbnsumer 
attitudes 
and values 
Finds re­
tailer pur­
chased from 
152 
Subj ective 
quality-
Product 
accept­
ability 
Have pur­
chases been 
made during 
past weeks 
1601 
1602 
156 
157 
159 
160 
163 
164 
CAVC(IC) = B20 + (B21*Xra(IC) + 
(B22*AGE(IG)) + (B23*EMPOY(IC)) 
+ (B24*EDUC(IC)) 
DOI6OI JR = IJJRMAX 
IF(PRCC(I,JR,LS + 1))1601,1601, 
1602 
CONTINUE 
SQCM(I,IC) = B30 + (B31*XLIC(I, 
lO) + (B32*CAVC(IC)) + (B33* 
QM(I,IC)) 
ACPT(I,IC) = B40( I )  + (B41*PRCC 
( I , J R , L S  + D) + (B42*8QCM ( I ,  
lO) 
IF(ORCQ(JR,LX + 1))157,159,160 
STOP 89 
A = 0.0 
A = 0,2 
IF(ORCQ(JR,LX + 2))157,l63,l64 
B = 0,0 
B = 0,1 
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Table 5 (Continued) 
Description Identlfi- Equations 
cation 
number 
Computation 
of preference 
value 
Selection 
of retailer 
to purchase 
from 
168 
169 
170 
Consumer 
order quantity-
determination 
CPPR(JR,I) = A + B + (B50*DISCR 
(JR)) + (B51*GEKP(JR)) + (B52* 
ATCR(JR)) + (B53*ADCR(I,JR)) + 
(B5^*S0LDR(I,JR)) + 3 
JRS = 1 
AMAX4 = CPFR(1,I) 
JRX = JRMAX-1 
D0170 JR = IJJRX 
IP(AMAX4-CPFR(JR + 1,I))169,170, 
170 
AMAX4 = CPFR(JR + 1,1) 
JRS = JR + 1 
CONTINUE 
CPFRX(JRS,I) = AMAX4 
0RCQ(JRS,LX) = B60(I) + (B61(I)* 
PRCC(1,JRS,LS)) + (B62*0RCQ(JRS, 
LX + 1)) + (B63(I)*PRCC(2,JRS, 
LS)) + (B64(I)*PRCC(3,JaS,LS)) 
+ (B65*ACPT(I,IC)) + (B66*XINCC 
(IC)) + (B67*SEASP(I,LW)) 
DOI76 I = 1,IMAX 
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Table 5 (Continued) 
Description Identifi­
cation 
number 
Equations 
Total of 
three meat 
classes 
1736 TMETC(IC) = TMETC(IC) + ORCQ(JR, 
LX) 
176 CONTINUE 
Test to see 
if minimum 
purchased 178 
IF(TMETC( 10-370)179,178,178 
GO TO 182 
179 LX = LS-3 
Recomputation 
of purchase 
quantity 
(if needed) 
180 ORCQ(JRS,LX) = B60(I) + (B61(I)* 
PRCC(1,JRS,LS)) + (B62*0RCQ(JRS, 
LX + 1)) + (B63(I)*PRCC(2,JRS, 
LS)) + (B64(I)*PRCC(3,JB8,L8)) + 
(B65*ACPT(I,IC)) + (B66*XINCC 
(IC)) + (B67*SEASP(I,LW)) + ORCQ 
(JRS,LX) 
GO TO 1735 
Total retailer 
sales computa­
tion 183 
DOI89 JR = 1,JRI'IAX 
Y(JR,I) = Y(JR,I) + ORCQ(JR,LX) 
RETS(I,JR,LS) = Y(JR,I)*280. 
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of the regression type using as independent variables the price 
paid last week, the price the processor-slaughterer obtained 
for sales this week, the excess or deficit processor quantity 
of this meat class, and the total quantity of this meat class 
for sale by producers this week. These variables are all pre­
viously determined in the model for this week or the previous 
week. 
The next step is the determination of the price that each 
processor-slaughterer is willing to pay at different points. 
The previous price obtained in the last equation is by defi­
nition the price that the processor-slaughterer at the termi­
nal is willing to pay for livestock bought directly. The 
price paid at the terminal market by the processor-slaughterer 
at the terminal is altered from the previously obtained price. 
This alteration is completed by adding the transportation cost 
incurred by the processor-slaughterer at the terminal in moving 
the animals from a buying station to the plant itself, and by 
a constant that allows for quality differences in the animals 
purchased. 
The direct price paid by the interior plant is altered 
again by the cost incurred by the processor-slaughterer in 
moving the animals from its buying station to the plant it­
self. This price is also altered by a reduced transportation 
cost per mile of the distance from the terminal market to the 
interior plant, and by a quality differential constant. The 
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price the processor-slaughterer at the terminal is willing to 
pay through a local dealer is altered by the cost incurred by 
the processor-slaughterer in moving the animals from his buy­
ing stations to the plant, and a quality differential constant. 
The procedure is essentially the same for all three 
classes of meat, except that the price paid at the terminal by 
the processor-slaughterer is not computed for other meat. The 
other meat class also defines the processor-slaughterers by 
two size classes rather than by location. 
The next step is to find the actual price each of the 
intermediaries is willing to pay the producer. Again, the di­
rect price the processor-slaughterer at the terminal is willing 
to pay is the original price computed by the processor-
slaughterer, Ihe price the terminal is willing to pay is com­
puted as the average of the prices that all processor-
slaughterers are willing to pay at the terminal, minus the com­
mission agents charge, and the yardage fee. 
The price the interior processor-slaughterers are willing 
to pay is obtained by averaging the previous prices that the 
interior processor-slaughterer s decided upon. An assumption 
not brought out previously is that Processor-slaughterer 1 is 
located at the terminal while the remaining processor-
slaughterers are located in the interior. In the case of other 
meat Processor-slaughterer 1 is the large plant while the rest 
are the smaller plants. 
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The price paid by the local dealer to the producers is 
computed by averaging the prices obtained previously as those 
paid at the local dealer by the processor-slaughterers. This 
average price is then reduced by a constant to cover the re­
turns required by the local dealer and by the transportation 
cost the local dealer will have to pay to resell the product. 
Again, these computations are essentially the same for all 
three classes of meat with the exception that no price is com­
puted for terminal purchases of other meat. 
This completes the prices needed for the producer in se­
lecting where to sell, but one more set of prices remains to 
be computed. The price the terminal receives when it resells 
its purchases to a processor-slaughterer located at the ter­
minal plant is set equal to the price the processor-slaughterer 
at the terminal pays for the meat purchased at the terminal. 
The price the terminal receives when it sells to an interior 
plant is reduced by the transportation cost involved in moving 
the product to the interior plant. These prices are computed 
only for pork and beef. 
The local dealer also must resell what he purchased of 
each of the three classes of meat, dhe price he obtains when 
selling to the processor-slaughterer at the terminal is set 
equal to the price that was previously computed as the price 
that the processor-slaughterer at the teiminal would pay at 
the local dealer point. The sales price for the dealer when 
82 
Table 6, Equations used in the computation of prices paid 
by processor-slaughterers and paid and received 
by intermediaries 
Description Identifi- Equations 
cation 
number 
Finds whole­
saler pur­
chased from 
2121 
2122 
Price processor- 213 
slaughterer is 
willing to pay 
Prices processor- 214^  
slaughterer is 
willing to pay 
at different 
points (pork 
and beef) 
218 
(other meat) 
D02122 K = 1,KMAX 
IF(0DPWS(I'1P,K,LX))2122,2122,213 
CONTINUE 
ORPS(I,KP,LS) = CIO(I) + (C11*0EPS 
(I,MP,LS + 1)) + (C12*0nPW8(MP, 
K,LX)) + (C13*EXPQ(I,I4P)) + 
(C14(I)*TQPSW(I)) 
D0218 I = 1,2 
S0RPS(MP,1,I) = ORPS(I,MP,LS) 
S0RPS(MP,2,I) = OHPS(I,MP,LS) + 
(DSTI3P(I4P)*C20(I)) + C21(I) 
S0EPS(MP,3,I) = ORPS(I,MP,LS) + 
( DSTDP (MP )*C20 (I ) )-( DSTA? (MP )* 
C22(I)) + C23(I) 
S0HPS(MP,4,I) = ORPS(I,MP,LS) + 
(DSTDP(MP )*C20(I))-C24(I) 
1 = 3 
S0HPS(MP,1,3) = 0BPS(3,MP,LS) 
SOEPS(MP,3,3) = 0EPS(3,I'ÎP,LS) + 
( DSTDP (MP )*C20 ( I ) )-( DSTAP (MP )* 
C22(I)) + C23(I) 
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Table 6 (Continued) 
Description Identifi­
cation 
nimber 
Equations 
Computation 
of actual 
prices of­
fered by 
Intermediaries 
(pork and beef) 
224 
225 
226 
2261 
J = 2 
2262 
2301 
J = 3 
S0EPS(MP,4,3) = 0BPS(3.MP,LS) + 
(DSTDP(MP)*C20(I))-C24(I) 
130237 I = 1,2 
MP = 1 
0BPI(I,1) = S0BPS(MP,1,I) 
H = 0.0 
DO226I MP = 1,MPMAX 
H - H + S0BPS(MP,2,I) 
CONTINUE 
E = MPMAX 
Z = H/E 
0EPI(I,2) = Z-OOMP(I)-YDGP(I) 
A = 0,0 
DO23OI MP = 2,MPMAX 
A = A + S0RPS(MP,3,I) 
CONTINUE 
G = MPMAX-1 
B = A/G 
0EPI)I,3) = B 
C = 0.0 
DO2341 MP = 1,MPMAX 
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Table 6 (Continued) 
Description Identifi­
cation 
number 
Equations 
J = 4 
(other meat) 
J = 1 
J = 3 
J = 4 
234 
2341 
239 
2391 
242 
2421 
0 = C + SOEPS(I4P,4,I) 
CONTINUE 
D = C/E 
0EPI(I,4) = D-P0FD(I)-(D8TL(I)* 
C30(I)) 
1 = 3 
0BPI(I,1) = S0fiPS(MP,l,I) 
Q = 0,0 
DO 2391 = 2,1'IPMAX 
Q = Q + 80BP8(MP,3,I) 
CONTINUE 
R = Q/G 
0EPI(I,3) = E 
S = 0.0 
D02421 MP = IJMPMAX 
8=8+ S0HPS(MP,4,I) 
CONTINUE 
BT = S/E 
0EPI(I,4) = BT-POPD(I)-(DSTL(I)* 
C30(I)) 
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Table 6 (Continued) 
Description Identifi­
cation 
number 
Equations 
Computation 
of net price 
received by 
terminal 
(pork and 
beef) when 
reselling to 
processor-
slaughterers 
274 
D0281 I = 1,2 
RETIP(1,2,I) = S0RPS(1,2,I) 
DO27M le = 2,MPMAX 
RETIP(MP,2,I) = S0EPS(MP,3,I)-
(DSTAP(MP)*C60(I)) 
2741 CONTINUE 
DO29O I = 1,IMX 
Computation 
of net price 
received by 
local dealers 
when reselling 
to processor-
slaughterers 
283 
RETIP(1,4,I) = S0RPS(1,4,I) 
DO293I MP = 2,I4PMAX 
RETIP(MP,4,I) = S0RPS(M?,3,I)-
(DSTLP(FJ>)*(C70(I)) 
2931 CONTINUE 
selling to an interior plant is the previously determined 
price that the processor-slaughterer in the interior pays mi­
nus the cost of transportation to the interior plant. This 
completes the set of prices needed for processor-slaughterers 
and intermediaries. 
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Figure 3 shows the price derivations from processor-
slaughterers through to producers; it does not indicate the 
specific alterations made. Thus, the processor-slaughterer 
and intermediary prices paid are reduced in relation to the 
costs incurred at the different stages. These price computa­
tions are found in the latter one-third of the calculations. 
The next chapter presents the derivation of the many variable 
values mentioned, but not given in absolute terms in this chap­
ter, The prices computed are in some cases net prices rather 
than the exact price that would be quoted by the buying firm. 
Producer supply and sales 
Equations used in deriving producer supply and sales are 
presented in Table 7. The derivation of producer supply is 
completed by a simple procedure, because changes in supply 
decisions need to be made over longer periods of time than is 
reasonable using the week-by-week structure of the model. The 
first step in obtaining the producer supply is the computation 
of the total production of each meat class by the producer for 
the year. This is completed by a regression-type equation 
using as independent variables the production last year, the 
general price level to processor-slaughterers last year, and 
an index of the producer's optimism of the future. 
Since each producer in the model represents 100 producers 
in one-fiftieth of Iowa, the assumption is made that the pro­
ducers have some production for sale each week, rather than 
Each processor-
slaughterer by-
number offers 
Price 
to 
Intermediaries 
Net 
payment 
by 
Intermediaries 
to producers 
Net 
payment 
received 
by 
Intermediaries 
Direct at 
terminal 
Terminal 
m- * 1 
la la r 
2b » Avg, f 
I » 
2h 
Direct 
Interior 
Local 
dealer 
The arrows Indicate what price was used to obtain the price obtained at the new 
point, A letter Indicates the price was altered by transportation or quality 
differences. If a letter changes additional alterations were made, Avg, means 
these prices were averaged. 
Figure 3. Diagram of price derivations processor-slaughterers through to producers 
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the usual large group sales only a few times a year. (This 
assumption appears realistic since each producer cannot be in­
cluded in the model.) The quantity the producer has for sale 
this week is then computed by dividing his total production 
for the year by 52 weeks, including a seasonal effect, and 
adding any product that he failed to sell last week. As men­
tioned previously, these weights are in carcass equivalent. 
The prices offered to the producers have already been 
discussed. The producer now derives a preference value for 
each of the intermediaries for each type of meat. Ihe pref­
erence function is a regression-type equation using the price 
the Intermediary is vjilling to pay, the distance to the inter­
mediary, and the attitude that the producer has towards the 
intermediary. The constant 0.2 is added if a sale was com­
pleted with this intermediary last week. This constant is 
similar to the constants used in the previous preference equa­
tions. This preference is then maximized to find where the 
producer wishes to attempt a sale. 
The producer then computes the minimum price that he will 
accept for his product. This minimum is a summation of his 
cost of production, his desired profit or returns margin, and 
an adjustment term obtained from his expectations as to price 
changes in the near future, A test is then made to see if 
the price offered by the selected intermediary is greater than 
the price minimum that the producer insists upon. If the test 
is favorable (in this case positive), the producer completes 
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Table 7. Equations used in deriving producer supply and sales 
Description Identifi­
cation 
number 
Equations 
Year*s total 
production 
of producer 
Week's produc­
tion of 
producer 
Preference 
by producer 
of inter­
mediary 
Determination 
of maximum 
Dreference 
24? 
249 
250 
256 
257 
Q?RY(I,NP) = B90(I) + (B91*QPL(I, 
IIP)) + (B92(I)*0HPY(I)) + (B93 
(I)*TRNDE(I,NP)) 
QPSW(I,NP) = COO(I) + (C01*(QPRY 
(I,NP)/52.) + (C02(I)*SEA.SP(I, 
LW)) + XTEAP(I,NP,LS + 1) 
IF(SOPI(NP,J,LX + 1))247,249,250 
STOP 89 
A = 0,0 
A = 0,2 
PBFIP(N?,J,I) = C40(I) + (C4l* 
OBPIdjJ)) + (C42*DISTP(NP,J)) + 
(C43*ATPI(I,NP,J)) + A + 3. 
JJ = 1 
AI'IAX6 = PRFIP(MP,1,I) 
D0257 J = 1,3 
IP(AMAX6 - PRFIP(NP,J + 1,I))256, 
257,257 
A1-ÎAX6 = PRPIP(KP,J + 1,1) 
JJ = J + 1 
CONTINUE 
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Table 7 (Continued) 
Description Identifi­
cation 
number 
Equations 
259 XPRFIP(riP,JJ,I) = AMAX6 
Computation 
of minimum 
acceptable 
price 
PRMP(I,NP) = OOSP(I,NP) + CMGNPd, 
NP) + (C50*EXPP(I,NP)) 
Price test IF(0RPI(I,JJ)-PRI4P(I,NP))265,265 
263 
Sales com­
pletion 
263 
26k 
SOPI(NP,JJ,LX) = QPSW(I,NP) 
XTHAP(I,NP,LS) = 0.0 
Held over 
sales 
265 SOPI(NP,JJ,LX) = XTEAP(I,NP,LS + 
1) 
Inventory 
held over 
XTRAP(I,NP,LS) = QPSW(I,NP)-SOPI 
(NP,JJ,LX) 
his sale to this intermediary. If the test is unfavorable, 
the producer sells any amount that he has held over from the 
previous week, but keeps the amount that becamse available this 
•week. 
The sales decision allows for a producer to hold his live­
stock one week without selling, but not longer, 3iis forces 
the producer to dispose of his livestock before it deteriorates 
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in quality. The amount left over as inventory to be carried 
to the next week is also computed. 
Producer sales are computed near the end of the program 
calculations. These sales provide the basic or initial supply 
of the model. The rule requiring sale after holding livestock 
one week is realistic as producers are many times forced to 
sell whether they like the price or not. Product not sold 
one week, but held over, may be classed as an inventory level. 
Retailer and processor-slaughterer inventories are examined 
next. 
Retailer and processor-slaughterer inventories 
The inventory levels, as has been observed, are actually 
the total amount available for sale during the week. At the 
end of each week a new inventory level is computed for use 
during the next week. Thus, the retailer inventory is merely 
the addition of the previous inventory and purchases this week 
minus the sales this week. The processor-slaughterer inven­
tory, similarly, is last week's inventory, plus purchases this 
week, minus sales this week. None of the other actors are as­
sumed to have inventories, except for the producer. 
Changes in firm numbers 
Provision is made in the model for the number of retailers, 
wholesalers, and processor-slaughterers to change under certain 
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conditions. The equations used for the addition and deletion 
of firms are presented In Table 8. 
The decision rule for establishing whether or not a retail 
film should be eliminated Is simply a test to see If he has 
sold at least one-third of his inventory value. If he has sold 
less than one-third of the amount available for sale in all 
three meat classes he is eliminated. The elimination is com­
pleted in the model by setting a variable equal to the retailer 
number. Throughout the model tests are then required to see 
if this variable is equal to the retailer number; if it is, then 
the computations for this retailer are not made. This elimi­
nates him from making any transactions, which "kills" this 
retailer. 
The test to see if more retailers should be added to the 
program involves the total purchases and sales of all retailers. 
If total sales multiplied by 0.8 are larger than total purchases 
a new retailer is added.^  This is accomplished in the program 
merely by increasing the maximum number of retailers by one. 
Since the loops in the program continue until the maximum value 
is reached the new firm is easily added. Provisions for only 
four retailer additions are possible in the model. If more 
than four firms are added to the model the program stops . 
T^5ie use of 0.8 is arbitrary, but it was felt that a small 
range of variation from the strict equality of purchases and 
sales was desirable. Thus, 0.8 allows sales to exceed purchases 
in the current week, but is still high enough so that retailers 
will be added, if needed. 
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Table 8. Equations used in the process of adding and deleting 
firms 
Description Identifi- Equations 
cation 
number 
Test to see 
if retailers 
should be 
deleted 
Test needed 
to see if 
retailer is 
still in 
program 
Test to see 
if retailers 
need to be 
added 
1942 
195 
196 
1961 
197 
201 
202 
204 
Changes 
storage maxi­
mum value 
MAC = 0 
DOI97 I = 1,IMAX 
IF(PIVR(I,JR,LS + 1)-(RETS(I,JR, 
LX)*3.))197,197,196 
MAC = Î-IAC + 1 
IF(MAC-2)197,197,1961 
JRXA(JR) = JR 
CONTINUE 
DO end of loop JR = 1,JRI»!AX 
IF(JR-JRXA(JR) ) stop, end of loop, 
continue 
D0202 JR = l,JPiIAX 
F = F + RSTS(I,JR,LS) 
CONTINUE 
IP(S-(F*.8))204,204,205 
JH'IAX = JRI-lAX + 1 
IIXX(3) = JRI-ÎAX 
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Table 8 (Continued) 
Description Identifl- Equations 
cation 
number 
Test to see 
if whole­
salers should 
be added (sums 
wholesalers) 
(sums minimums) 
(the test) 
Changes 
storage maxi­
mum value 
Test to see 
if wholesalers 
should be 
deleted 
Test needed 
to see if 
wholesaler is 
still in 
program 
Test to see 
if processor-
slaughterer 
should be 
deleted 
135 
139 
142 
143 
145 
146 
147 
294 
S = 0.0 
DOI39 K = 1,KMAX 
8 = 8  +  1  
CONTimS 
Z = 8*A90(I) 
IF(R-(Z*B00))142,142,143 
GO TO 144 
KI'ÎAX = KKAX + 1 
IIXX(6) = KMAX 
D0147 K = I,KI'ÎAX 
IP(PRï!PW( I,K)-A90( 1)146,147,147 
KXA(K) = K 
CONTUSE 
DO end of loop K = 1,KMAX 
IP(K-KXA(K)) stop, end of loop, 
continue 
DO 29 6 MP = 1,1'IPmx 
IF( TORQP ( I ,I-IP )-ZI-'!IKP ( I ,HP ) )295, 
296,296 
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Table 8 (Continued) 
Descriotion Identifi­
cation 
number 
Equations 
Test needed 
to see if 
processor-
slaughterer 
is still in 
program 
Test to see 
if processor-
slaughterer 
should be 
added 
(the test) 
Changes storage 
maximum value 
295 
296 
298 
299 
300 
301 
303 
lemd'ip) = MP 
CONTINUE 
DO end of loop KP = 1,I4PI4AX 
IP(I'IP-I#XA(MP)) stop, end of 
loop, continue 
A = 0.0 
DO299 MP = l,MPFiAX 
A = A + TORQP(I,îtP) 
CONTINUE 
3 = 0.0 
D0301 I'lp = i,npmx 
B = B + ZMIÎ-3P(I,MP) 
CONTINUE 
IF(A-(B*4.0))304,304,303 
I>1PI4AX = MPMX + 1 
IIXX(^) = I4PMAX 
304 CONTINUE 
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The profits of the wholesaler that were mentioned in the 
retailer, wholesaler, and processor-slaughterer transaction se­
quence discussed earlier are used in determining whether whole­
salers should be added or dropped. The test to see if a firm 
should be dropped is merely a comparison of wholesalers pro­
fits; if they are greater than some minimum level, the firm 
remains, but the firm is dropped if the profits are below this 
level on any of the three meat classes. 
In determining whether more wholesalers should be added 
the profits for all wholesalers in each meat class are summed. 
The minimum profit levels are also summed. A test is then 
made to see if the total profits are equal to or greater than 
a constant times the total of minimum profits. The constant 
used is 100.1 In other words, a fairly large gap is allowed 
before firms are removed or added, but provision is made in 
case these conditions arise. This constant must also be large 
because the minimum profit levels used are low. The method of 
informing the program of wholesaler drops or additions is es­
sentially the same as with retailers. Only two extra firms can 
enter wholesaling before the program quits functioning. 
The testing procedure concerning processor-slaughterers 
uses quantities handled by the firm. Ihe total of each meat 
class purchased by each processor-slaughterer is tested against 
T^his 100 and the minimum profit levels are explained in 
more detail in the discussion relating to A90 and BOO (the 
FORTRAN identification of these two variables) on Table 10, in 
Chapter VI, 
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a minimum acceptable level. If the firm has not handled this 
minimum amount In the case of any of the three kinds of meat. 
It Is dropped. This minimum level Is about one-third of the 
plant's usual capacity. The fact that only one meat class 
shortage causes the firm to be dropped Is a bit severe, but 
the model Is set up In this way to make sure that each meat 
class Is operating at greater than one-third capacity. The 
choice of one-third Is arbitrary, but this seems to be a mini­
mum, If a firm ordinarily ran three shifts a day this would 
drop It below one shift. 
The test to see If more firms should be added Is arranged 
by summing the total purchases of all processor-slaughterers 
and summing the minimums required for all processor-
slaughterers, The test Is whether four times the minimum for 
each processor-slaughterer summed Is greater than the total 
purchases made.^  If It Is, a new firm Is added. The procedure 
used In the program to eliminate or add firms Is essentially 
the same as described for retailers. Provision has been made 
so that two firms may be added to the model without programming 
problems, 
T^he minimum was previously set at one-third, thus, the 
use of 4 at this point means the firms must operate at greater 
than their normal capacity. If this Is true, we assume that 
additional firms are needed. 
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The remaining model segments 
The above segments discussed in detail do not include all 
portions of the model. Several small segments and many small, 
but necessary, quantity conversions, identities, and changing 
of variable names are also included. In Chapter VII, where 
the combining of all the segments is discussed, these leftout 
portions will be included. One technicality that will not be 
discussed for each variable requiring attention is the setting 
of the variables to zero after all use has been made of the 
values. This is necessary, in many cases, to prevent the 
carrying over of a number to the next week and using it when 
no number is computed for this variable the second week. 
Summary 
The state of Iowa is used as the setting for the model. 
Adjustments in actor numbers are made in such a way as to pro­
vide several actors in each stage of the model, but to reduce 
storage requirements to within the capacity of the computer. 
The decision to use weekly periods in the model allows for a 
more thorough analysis of the individual actors and short-run 
decisions, 
A few segments of the model are quite large and involved. 
These segments also provide the major interactions in the 
model. Ihe entire retailer, wholesaler, and processor-
slaughterer transaction sequence is a means of matching prices 
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and quanti tie 8 to be bought and sold by the retailers and 
processor-slaughterers. The consumer purchases are derived by 
a procedure of using consumer characteristics and wants In re­
lation to the prices of the meat classes. 
Prices from processor-slaughterer through to producer are 
derived on the assumption that the retailer, wholesaler, and 
processor-slaughterer transaction sequence provides the guiding 
prices. This assumption is based on the apparent practice in 
the industry. The remaining prices are thus derived by apply­
ing cost information to the previous stage prices. 
The short-run producer decisions involve mainly whether 
they should sell and to whom. Production quantities are also 
derived, but the produced quantities are fairly stable because 
of the long-run nature of production decisions. 
Retailer and processor-slaughterer inventories are merely 
the addition of purchases and subtraction of sales from the 
previous inventory values. 
Changes in firm numbers are allowed for the retailers, 
wholesalers, and processor-slaughterers. These are determined 
after each week's transactions have been completed. 
This chapter, thus, gives the specific relationships used 
in the major segments of the model. The remaining segments 
and particulars of the model are discussed in Chapter VII as 
the model is presented step by step. More specific infoimation 
concerning data sources are given in the next chapter. 
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CHAPTER VI: SOURCES AND 
DEVELOPMENT OF DATA 
The setting of the model and the major segments of the 
model have been discussed. Before the presentation of the 
model in its final complete form a discussion of the data used 
in the model seems appropriate. 
In a systems analysis approach, as used in this simula­
tion study, the theory involved in determining data is of great 
importance. The possibility of the programmer predetermining 
results by the construction of the model and in the development 
of data cannot be completely avoided. Thus, the theory and 
assumptions used in the data development are Indicated as the 
data are discussed. 
Essentially three different methods were used in deriving 
the constants in the model. If possible the values used were 
formulated from empirical evidence, i.e., results from previous 
studies were used. In some cases results from previous studies 
could not be used directly, but were used in connection with 
census or secondary sources. 
The second derivation procedure used, if empirical evidence 
was not available, was based on economic logic. In this method 
economic theory and/or observations from the Industry are 
utilized to obtain the data estimates for use in the program. 
If neither empirical evidence nor logical conclusions could be 
used the value was assigned at the level required to produce 
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results consistent with the efficient working of the model. 
In this case even though the particular constant Itself could 
not be adequately supported, the results obtained by use of 
this constant could be suggested. 
In some cases a mixture of these three procedures were 
used. The discussion of the derivation of each of these 
constants or coefficients indicates the procedure used. 
The discussion of the data derivation is divided into 
sections which overlap somewhat; however, some distinction 
is made between types of data sources used. Particular 
emphasis is placed on how well the assumptions conform 
with actual conditions. 
Consumer Characteristics 
The data obtained from the Webster County Survey are used 
as the source of most of the consumer characteristics. A sam­
ple of 60 households was selected at random from the approxi­
mately 650 households examined in the survey. The data for 
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the general characteristics of each of these households are 
used In the program. The characteristics used are number of 
persons in the household, the age composition class of the 
household, the type of employment of the household head, the 
years of education completed by the household head, and the 
income level of the household. Indexes are used for most of 
these rather than actual values. The number in the household 
is used directly; the average for the 60 households being 3.19. 
The age composition class, employment, and education variables 
indexes all have 0 and 10 as their polar extremes,! The aver­
age yearly income for the households included is $5,673. 
The quantities of meat the consumer purchased in past 
weeks were also taken from the Webster County Survey, These 
had to be adjusted inasmuch as the survey included only meat 
actually purchased; several farm families were selected who 
consumed home-produced meat. 
The study and analysis of data obtained in the Webster 
County Survey also provided a basis for many of the other vari­
ables that had to be in part estimated. Examples of some of 
these would be the general price level of the retailer, the 
distance of the consumer from the retailer, the levels of the 
dependent variables desired in the consumer demand segments, 
and the quality of meat items. 
Igee discussion of indexes later in this chapter. 
102 
Distance Relations 
Various distance relations arç needed, especially in terms 
of the movements from producer to processor-slaughterers. The 
first step in determining distances was to locate the l6 pro­
ducers at various points in the state. To locate the produc­
ers, livestock concentration figures found in work by Suttor 
were analyzed (80). The producers were then randomly located 
throughout the state with the heaviest concentration of pro­
ducers being made in the heavier production areas of the 
state. These producer locations are indicated by x's in Fig­
ure 4. The actual location of interior packing plants and 
terminal markets were then taken from Truesdale's thesis (85 ) .  
The interior plants are indicated by dots on Figure 4. The 
terminal markets, including the processor-slaughterer plants 
at the terminals, are indicated by large dots. Because the 
terminal markets are all on the border of Iowa or completely 
out of Iowa, the distance from producer to terminal is large. 
The selection of the processor-slaughterers was completed 
by randomly selecting firms at different locations in the 
state. The data for the particular firms located at these 
points are not used, except for distance relations. The cir­
cled processor-slaughterers are those that are assumed to be 
in the model at the beginning of each run of the program. 
The circled processor-slaughterers with an "i" through the 
Figure 4. Location of actors and distance relationships 
1-16 numbers used to designate specific producers and processor-slaughterers 
 ^processor-slaughterer plants at terminal and terminal market 
• processor-slaughterer plants (Interior) 
X producers 
0 processor-slaughterers In model at beginning of run (Interior) 
(gj processor-slaughterers that may enter program during run 
processor-slaughterer In model at beginning of run (at terminal) 
o 
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circle are those that may come in during the program run. 
Small identification numbers are listed by each actor so that 
the measurements can be taken directly from the information 
on the map. 
With the infoimation on Figure 4 the measurements were 
then approximated in the following manner* The distances from 
interior plants and producers to terminal plants were measured 
as the distance to the nearest texminal. The producer dis­
tance was then adjusted to give the distance from producer to 
the direct buying station of the processor-slaughterer at the 
terminal. The distance from producer to the interior 
processor-slaughterer was measured as the distance to the 
nearest processor-slaughterer, regardless of whether or not 
that processor-slaughterer is in the program. This is a log­
ical rule because, in actuality, with more actors in the model, 
the producer would likely sell to the closest processor-
slaughterer (if his intermediary choice was an interior 
processor-slaughterer). Ihe distance from producer to local 
dealer was estimated by keeping the number fairly small. 3ie 
producer to inteimediary distances used in the model are pre­
sented in Table 9* 
Ihe distance from the local dealer to an interior plant 
was estimated by assuming that in actual conditions the dis­
tance would be small (the values used ranged from 20 to 45 
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miles)"Rie estimated distance Is small, also, from the 
buying station of the teimlnal-located processor-slaughterer 
to the plant Itself. These buying station estimates were made 
realizing that part of the livestock are purchased at the 
plant Itself rather than at a buying station. The estimates 
used ranged from 5 to 12 miles. 
Other distances are required In the program. For exam­
ple, the distance of the consumer from the retail store was 
determined by assuming the measurenent to be In tenths of à 
mile. For each consumer, It was assumed three retailers were 
within one mile and three more were within ten miles. More­
over, all other retailers were ten miles or further from each 
consumer. By placing a 100 In all the elaaents but the six 
close ones, the program will probably never select one of 
these other retailers In the preference function where the 
distance variable Is used. 
The distance-related variables which are the size and 
location values of one firm relative to another are handled 
by using Indexes. The size and location value of the retail­
er (SLPBP) index varies between 0 and 0.4. The size and loca­
tion value of the processor-slaughterer (SLPSP) index varies 
between 0 and 2. The absolute value of these indexes is not 
T^his range in distance corresponds with the distances 
from producer to local dealer and to interior processor-
slau^ terers. The minimum of 20 was selected because it was 
felt that local dealers would not be located real close to an 
Interior processor-slaughterer because they would be unable 
to compete effectively. 
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Table 9. Distancesfrom produceisto intermediaries used 
in the model, in miles 
Producer Processor- Teiminal Interior Local 
number slaughterer 
at terminal 
processor» 
slaughterer 
dealer 
1 15 35 40 7 
2 25 60 25 6 
3 60 100 25 9 
4 130 175 10 4 
5 130 180 15 5 
6 150 200 40 11 
7 165 220 7 7 
8 130 175 37 3 
9 100 215 15 5 
10 100 140 30 8 
11 15 55 22 2 
12 30 70 37 10 
13 30 75 45 ? 14 90 130 17 6 
15 145 235 35 4 
16 160 210 28 7 
Important except for the weight they contribute to the pref­
erence value in the particular equation in which they are 
included. SLPBP is used directly without a coefficient 
multiplier and, thus, it is kept small. âLPSP is multiplied 
times the coefficient of 0,2 in the equation where it is used; 
thus, the range of 0 to 2 actually has an effect of 0 to 0.4 
units on the equation in idiich it appears. 
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Transportation Costs 
Only live animal transportation costs are needed In the 
model. Other transportation costs are Included In other cost 
variables. 
Several trucking firms In the Ames, Iowa, area were con­
tacted to gain specific knowledge about transportation charges. 
The charges per mile varied In relation to the total distance 
hauled and In relation to the size of load. The charges per 
mile, per pound, were essentially the same for pork and beef. 
The charges for poultry were slightly hl^er. Using this In­
formation and a knowledge of the distance to be travelled, 
the tran^ortatlon estimates were made. The estimates are 
computed as a cost-per pound per mile. %ese costs are 
listed In Table 10 and the assumed costs and distances are 
presented In Table 11. 
%e derivation of each of the figures In Table 10 will 
be discussed briefly, even though many of them are not trans­
portation cost estimates. The minimum profit levels for 
wholesalers and the multiple of the minimum profit level had 
to be determined concurrently. Several levels of profits and 
the corresponding multipliers were att«apted and found unsat­
isfactory. The values finally used are low minimum profit 
levels and a high multiple. This allows for profits to drop 
to only $30, $30, and #10 for pork, beef, and other meat, 
respectively, before firms are dropped. It also requires 
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Table 10, Ooefficients used In model, other than In 
regression-type equations 
FOETBAN Description Value 
name used ^ 
A90 Minimum profit level for wholesaler P = 30 
B as 30 
0 s 10 
BOO Multiple of minimum profit level i AA 
allowed for lAiolesaler lUv  
B70 Minimum consumer meat purchases < 
allowed 
C20 Transportation cost per pound, per P 0,00006 
mile, producer to Intermediary B s 0,00006 
0 3 0.00007 
C21 Constant for quality differential P s -0,008 
and place, terminal as opposed to B 3 -0,001 
direct buying 0 3 0,000 
C22 Reduced cost per mile for trans­ P — 0,00001 
portation, terminal processor- B 0,00001 
slaughterer to Interior processor- 0 3 0,00001 
C23 Constant for quality differential, P 0,0010 
procès sor-slaughterer In Interior B 0,0010 
as opposed to at terminal 0 3 0,0005 
czk Constant for quality differential. P S 0,002 
local dealers as opposed to direct B 0,005 
buying at temlnal processor- 0 3 0,001 
slaughterer 
C30 Tran^ortatlon cost per pound per P S- 0,00005 
mile of local dealer when he sells B 0,00005 
0 0,00005 
C50 Coefficient for the variable. 
e:g)ected price change by the pro­ 0 .5  
ducer next week 
ap = poik, B = beef, and 0 = other meat. 
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Table 10 (Oontlnued) 
POHTBAN 
name 
Description Value 
used ® 
C60 Oost per mile for transportation P = 0.000027 
from terminal market to interior B s 0.000027 
processor-slaughterer 0 = 0.000030 
C70 Oost per mile for transportation - P = 0.00005 
from local dealer to interior B « 0.00005 
processor-slaughterer 0 s O.OOOOo 
firms to exceed $3,000, $3,000 and $1,000 for pork, beef, and 
other meat, respectively, before firms are added. Allowance 
is still made, however, if the values reach these extremes 
(as they do in some of the runs presented in Chester VIII). 
The fact that the multiple is multiplied by the minimum level 
prevented the use of merely using zero profits as the mini­
mum level. 
The consumer meat purchase minimum was arbitrarily set 
at 5 pounds because this is a value that is usually exceeded; 
however, it would be violated by some households if this min­
imum was not set. 
The estimated distances and transportation costs used in 
detexmining the cost per mile, per pound, of transportation 
from producer to intermediary are presented in TIable 11. 
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Table 11. Estimated costs and distances used to derive 
transportation costs 
PORTBAN name® Estimated Estimated Value used, 
and average cost per cost per 
meat class hauling hundred mile 
distance^ weight® per pound* 
(miles) (dollars) (dollars) 
C20 - pork 8.5 0.050 0.000060 
C20 - beef 8.5 0.050 0.000060 
C20 - other meat 8.5 0.060 0.000070 
C22 - pork 125.0 0.125 0.000010 
C22 - beef 125.0 0.125 0.000010 
C22 - other meat 125.0 0.125 0.000010 
C30 - pork 35.0 0.170 0.000050 
C30 - beef 35.0 0.170 0.000050 
C30 - other meat 35.0 0.170 0,000050 
C60 - pork 125.0 0.340 0,000027 
C60 - beef 125.0 0.340 0,000027 
C60 other meat 125.0 0.375 0,000030 
C70 pork 35.0 0.170 0.000050 
C70 - beef 35.0 0,170 0.000050 
C70 - other meat 35.0 0.210 0.000060 
^Por description see Table 10. 
b%eBe are the average of the distance used in the model 
from the actors in one group to the actors in the second 
group. 
BOiese costs vary in relation to the assumed distance 
with cost per mile decreasing as the mileage increases. 
<^This value is obtained by dividing the distance into the 
cost and adding two decimals to reduce hundredweight to pounds. 
These and the other transportation costs are necessarily 
average estimates because the same coefficient is used for 
each actor in the actor group. 
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The quality differential value between terminal purchased 
and direct buying of pork assumes the teiminal market hogs are 
lower quality. The beef quality was assumed to be about the 
same and other meat is not relevant because the terminal mar­
ket is not used as a possible choice. These assumptions ap­
pear consistent with actual conditions in the industry. 
The reduced costs per mile for transportation between 
interior and terminal processor-slaughterers were made very 
low. Interior processor-slaughterers pay about as much as 
the teminal located fixms and thus only a small price dif­
ferential was desired. 
The constants used for the quality differential between 
interior processor-slaughterer and terminal sold livestock 
were made assuming that the terminal livestock were slightly 
lower in quality. Many of the quality assumptions, the costs 
assigned to various Intermediaries services, and other pro­
ducer selling costs are based partly on information provided 
by livestock marketing Q)eciali8ts at Iowa State University. 
%e major help was obtained from Dr. Marvin Skadberg.^ 
The constants for the quality differential between local 
dealer and direct-bought livestock by the processor-
slau^terer at the terminal were made assuming the following. 
The local dealer tends to handle lower quality livestock, 
^Skadberg, Marvin, Department of Economics and Sociology, 
Iowa State Iftiiversity of Science and Technology, Ames, Iowa. 
Data concerning producer marketing costs. Private communica­
tion. 1965. 
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mainly because he tends to price strictly on a weight basis. 
The difference was asstmed to be greatest for beef. The val­
ues used are positive, but they become minus In the equation 
because of the negative sign before the C24. 
The transportation cost for the local dealer Is based on 
a hauling distance of 35 miles and a charge of 17 cents per 
100 pounds hauled. An error was made irtien the other meat 
transportation cost was computed for this variable. The cost 
per hundredweight used should have been 21 cents, rather than 
17 c^ts. The difference this small error made upon the re­
sults, If any, are not known. 
The coefficient used In relation to the expected price 
change by the producer next week was set at 0.5* This allows 
for the e^tpected change to be reflected In the equation. In 
which It Is used, as one-half of the absolute change In price 
expected. 
The transportation cost for livestock movement from the 
tezmlnal market to an Interior processor-slaughterer was com­
puted using the distances and costs Indicated In Table 11, 
The transportation cost per mile used for movement from the 
local dealer to the interior processor-slaughterer is larger 
because the distance used was smaller (35 miles). She trans­
portation cost per pound Increases less per mile as more 
miles are travelled. 
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Historical Price Data 
Several factors, such as present and past average prices 
for the composite itens in each meat class, the quality level 
expected, and the e]q)ected margins at each stage in the in­
dustry had to be taken into consideration in computing the 
historical prices. The level of prices was the first consid­
eration, The relative prices at the different points in the 
industry also had to be considered. The prices should also 
be consistent with those that are expected to be computed in 
the model during the current and succeeding weeks. The com­
puted prices again are based on the use of carcass weight 
equivalents. 
%e basic price relation between wholesale and retail 
prices and the level of prices were approximated from data 
obtained in an Iowa State University locker plant survey and 
secondary sources. This survey is discussed in Johnson's 
thesis (50). %e carcass breakdowns into wholesale and retail 
cuts were multiplied by the locker plant wholesale and retail 
prices and total values per 100 pounds of carcass weight were 
obtained. These were then converted to prices per pound at 
wholesale and retail. These prices were compared with secon­
dary data sources to obtain the price level and the relative 
differences between wholesaler and retailer prices in compar­
ison with retail markup data (25» p. 25; 36, p. 18; 11, pp. 12-
14; 90, pp. l6 and 19), %e other relative prices were 
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computed using the retail and wholesale prices as a base. 
The margins expected at each level to cover costs and normal 
profits are subtracted from the previous stage prices to ob­
tain the price level for the remaining stages. The amount sub­
tracted being the determinant of the relative prices,! The 
historical prices were determined simultaneously with the 
writing of the progrsun, and thus the historical prices should 
be similar to the prices that will be computed. The levels 
of the prices used as historical data are presented in Table 
12. 
Historical Quantity Data 
The first step in deriving the historical quantity se­
ries was to collect data from the census on the population of 
Iowa, the average household size, the number of farmers in 
Iowa, and the livestock production in Iowa (92, 91), The num­
ber of slaughtering plants In Iowa was taken from Truedale's 
thesis (85), Retail store sales were estimated from the 
Webster County Survey data. Newberg presents the numbers of 
various kinds of inteimediarles in Iowa (6?, p, 9). The num­
bers of other actors were estimated after the absolute size 
! These margins were confuted using the prices at dif­
ferent levels indicated in the last group of references given 
and estimated marketing costs emd returns given in two publi­
cations (90, pp. 11, pp. 14-24). Williams and Stout 
also discuss marketing marins and present average margins for 
1949 to 1961 (97, PP, 600-606), 
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Table 12. Levels of prices used as historical data and 
e:Q>ected price levels in the meat-products 
industry model, in dollars 
Market level Pork Beef Other meat 
price price price 
Price to consumer 0.45 0.54 0.36 
Retailer purchase price 0.36 0.41 0.27 
Processor-slaughterer 
0.40 0.26 ssile price 0.35 
Processor-slaughterer 
purchase price 0.30 0.35 0.22 
Prices at which producers 
may sell 0.29 0.33 0.21 
of the actors were determined. The amounts of exports out of 
Iowa were computed as a residual using population times pre­
sent consumption and the production levels. 
The number of actors in each stage and the total produc­
tion and consumption for one-fiftieth of Iowa was next ob­
tained by division. A process of assigning these total pro­
duction and consumption figures to the actors in each stage 
was completed keeping actor totals consistent with the Iowa 
industry production and consumption totals. The number of 
actors in each stage is presented near the beginning of Chap­
ter V. The average quantities obtained to be handled by each 
actor were assumed to be the levels that the model results 
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should center around. A brief summary of the total and com­
puted values are presented in Table 13. 
As the program was written these values were used as 
approximate values. Many of the approximate values are pre­
sented in Table 14. Ihe historical data used proved to be a 
good reference to check against the results of the model to 
detect programming errors. 
Hie historical distribution of quantities where the pro­
ducers sold their production last week was estimated using 
two guidelines (63, 67). Maki and Strand studied the choice 
of markets by Iowa producers in 195^ (63, p. 101), Newberg 
also indicates where producers sold livestock (67, p. 5)» His 
data is for the North Central Hegion for 1957. 
Index Variables 
Many of the variables were of a nature that were not di­
rectly quantifiable. For instance, attitudes concerning a 
film are not in themselves quantified. Variables, such as 
attitudes, can be assigned a value between two points that in­
dicates the strength of the characteristics in relation to the 
extremes. Several of these variables that were indexed have 
already been discussed. In the case of the consumer demand 
segnent of the model some of the dependent variables are a form 
of index. 
(Dable 13. Quantity and other data used In deriving model quantities and the 
average quantities desired 
Data General Pork Beef Other 
description (lbs.) (lbs.) meat 
(lbs.) 
Iowa production In 
carcass weight 2,620,000,000 1,327,000,000 170,000,000 
No. of Iowa farms 174,707 
Iowa consumption 165,500,000 248,000,000 102,000,000 
Iowa population 2,757*537 
Iowa average house­
hold size 3.19 
Derived production 
per producer per 
week 630 320 41 
Derived processor-
slaughterer 
weekly sales 252,000 128,000 16,400 
Derived per re-
taller weekly 
sales 3.180 4,750 2,000 
Derived per con­
sumer purchases 
per week 3.7 5.5 2.3 
Derived estimate of 
farmers producing 
all 3 meat classes 80,000 
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The term index is used above to mean a value between two 
extremes. Index may also refer to a value in relation to a 
central tendency. The variable, general price level of the 
retailer, is an example of a central tendency. The index as­
signed was above or below 100 depending on whether the store's 
prices were above or below the average of £ill stores. 
In many cases the possible index values were derived 
within a range of 0 and 10 units. Because data for many of 
these variables were difficult or impossible to find a random 
number table was used, in several cases, to derive values for 
these variables. Data, for instance, could not be found for 
attitude by the wholesaler of the processor-slaughterer, be­
cause the wholesalers did not actually represent a specific 
wholesaler found in the real world. Thus, the use of random 
numbers. 
Rie particular limits or the extremes of the range used 
for indexes are important only in relation to the coefficients 
used with them. The coefficient times the index value of the 
variable determines the weight of the variable on the d^end-
ent variable. %e coefficients used are discussed under the 
next subheading in this chapter. 
The use of random numbers between two extremes for an 
index provides a unifozm distribution of the index values. In 
some cases a normal distribution between the two extremes 
would have been a more realistic representation of the 
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variable. The average value of the index, using random num­
bers, is the middle of the range used, as in the noxnal dis­
tribution, but the heavier concentration of values around the 
average does not occur. 
Index values using numbers between tiro polars were used 
for all the attitude variables, the size and location value of 
processor-slaughterer and of retailer variables, the evalua­
tion of the retailer by the processor-slaughterer variable, 
the advertising by the retailer variable, several of the con­
sumer characteristic variables, and the producer price esqpec-
tation variable. 
Index values centering around a certain value were used 
for the likeness of the meat class after eating by the con­
sumer variable, the product acceptability of the meat class 
variable, the physical quality of the meat class variable, the 
general price level of the retail store, the general price 
level to the processor-slaughterer last year, and the seasonal 
effect on meat purchases variable. The seasonal index was 
obtained from two sources (9, 75)* Ihe likaiess after eating 
variable centers around 20 and the physical quality of the 
meat class variable centers around 15* The product accept­
ability of the meat class variable was chosen to center 
around Zk, The centers for these three variables were chosen 
at these levels because the original intention was to take 
the estimated values of these variables from the Webster 
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County Survey. Tîiis survey was not analyzed In time to use 
the q)eolfio values from the study, however, and the values 
used as data for the model had to be estimated. The two price 
level variables were assigned values centering around 100. 
Regression Equation Coefficients 
Even though the data discussed in this subheading are co­
efficients for regression-type equations, regressions were not 
run to obtain their coefficients. Adequate data was not avail­
able to run these regressions. 
A multiple regression equation may be represented as 
follows* 
Yl = a + b^ + b2 ^3 ^13 * • • * + bj j 
where 
Yl = the dependent variable, in specified units of 
the 1th Itea 
= the independent variables 
a = the intercept value 
bj = the regression coefficients or slopes. 
To actually run the regression the dependent and inde­
pendent variables must be known for some base period. The 
statistical process then confutes the values of the intercept 
and regression coefficients, which can then be used with data 
for the independwt variables to derive the value of the de­
pendent variable. 
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Since data were not available the Intercept and regress­
ion coefficients for the regression-type equations In the pre­
sent model were synthesized on the basis of findings In related 
studies and the results of experimental runs performed on the 
model. Thus, each equation nas considered separately anr; 
each variable In the equation was evaluated In terms of the 
direction and magnitude of Its Influence In relation to the 
dependent variable. 
%e algebraic sign was determined by examining the Inde­
pendent variable In relation to the dependent variable. If 
an Increase in the Ind^endent variable would appear to be 
related to or cause a decrease in the dependent variable the 
regression coefficient was assumed to be negative. If the de­
pendent variable increased as the independent variable in­
creased the regression coefficient was assumed to be positive# 
An extension of the same reasoning process is used to 
deteimlne the magnitude of the regression coefficient. If the 
increase in the dependent variable was about the same absolute 
magnitude as the independent variable Increase, all other in-
d^endent variables remaining constant, the coefficient as­
signed would be about 1 if the independent variable was des­
ignated strictly as a change. If the change in the dependent 
variable was expected to be about one-tenth that of the inde­
pendent variable's absolute Increase and the Independent 
variable is designated as the absolute level of that variable 
the coefficient used would also be 0.1. 
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The absolute size of the Independent variable value In 
relation to the size of the dependent variable value is an 
Important consideration. The level of the Intercept also has 
an Influence. The regression coefficient is the slope of the 
relationship; if a one unit change in the Independent vari­
able causes an increase of 0.02 in the dependent variable, 
all other independent variables remaining constant, the re­
gression coefficient is 0.02, This explanation applies to 
linear multiple regression equations of the type used in this 
model. 
The Intercept values were obtained in most cases merely 
by using the value needed to raise the dependent variable to 
its desired level, after the regression coefficients times 
their expected Independent variable values had been computed. 
A total of 18 different regression-type equations are 
used in the model. Of these, 15 have at least one Intercept 
value or regression coefficient that changes for each type of 
meat. Thus, 48 different equations are listed in Table 14 
with their estimated coefficient values. The approximate 
values of the independent and dependent variables are also 
listed In Table 14, immediately to the right of the coeffi­
cient values, nhe actual equations in FOETBA.N language are 
presented in the model presentation (Figure 10) and, in 
addition, most of the equations are found in the tables pre­
sented in Chapter V. For convenience, however, they are 
Table 14. Presentation of regression-tjrpe equation coefficients 
Equa- Dependent variable 
tlon Approximate Deslg-
number® values nation 
Intercept 
value Coeffi­
cient 
Approximate 
value of 
variable 
la 3,292.00 
lb 4,940.00 
Ic 2,180.00 
2a 0.36 
2b 0.42 
2c 0.28 
3a 2,930.00 
3b 4,350.00 
3c 1,820.00 
4a 0.34 
4b 0.38 
4c 0.26 
5a 3,180.00 
5b 4,840.00 
5c 1,805.00 
6a 0.32 
6b 0.37 
6c 0.24 
7a 3,425.00 
7b 5,015.00 
7c 2,215.00 
8a 0.39 
8b 0.43 
8c 0.29 
9a 0.46 
9b 0.53 
Yl 
Y2 
II 
Y9 
YlO 
Yll 
Yl2 
I 
Y20 
Y21 
Y22 
Y23 
Y24 
2,200.00000 -0.050000 3,600.00 
3,300.00000 -0.050000 5,200.00 
1,500.00000 -0.050000 2,400.00 
0.31500 0.100000 0.36 
0.37000 0.100000 0.41 
0.23500 0.100000 0.27 
2,450.00000 0.025000 3,180.00 
4,000.00000 0.025000 4,750.00 
1,670.00000 0.025000 2,000.00 
0.31000 0.100000 0.34 
0.32000 0.100000 0.39 
0.21000 0.100000 0.26 
2,575.00000 0.100000 3,000.00 
4,250.00000 0.100000 4,500.00 
1,600.00000 0.100000 1,800.00 
0.23200 -0.000004 3,000.00 
0.29300 -0.000004 4,500.00 
0.19400 -0.000004 1,800.00 
2,900.00000 0.200000 3,000.00 
4,200.00000 0.200000 4,500.00 
1,920.00000 0.200000 1,800.00 
0.32500 -0.000001 3,000.00 
0.37300 -0.000001 4,500.00 
0.24100 -0.000001 1,800.00 
0.240000 
n nlitfnnn 
0.36 
7b 5,015.00 Y20 
7c 2,215.00 Y21 
8a 0,39 Y22 
8b 0,43 Y23 
8c 0,29 Y24 
9a 0,46 Y25 
9b 0,53 Y26 
9c 0,35 Y27 
10 5,00 Y28 
11 5.00 Y29 
12a 24,00 Y30 
12b 24,00 Y31 
12c 24,00 Y32 
13 3.90 Y33 
14a 3.70 Y34 
I4b 5.50 Y35 
14c 2,30 Y36 
15a 32,750.00 Y37 
15b 16,600,00 Y38 
15c 2,125.00 Y39 
I6a 630,00 Y40 
l6b 320,00 Y4l 
l6c 41,00 Y42 
17a 0,30 Y43 
17b 0,35 Y44 
17c 0,22 Y45 
18a 3,90 Y46 
18b 3.90 Y47 
18c 3.90 Y48 
V # v w w 
4 ,200.00000 0.200000 
1 ,920.00000 0.200000 
0.32500 -0.000001 
0.37300 -0.000001 
0.24100 -0.000001 
0.240000 
0.245000 
0.255000 
3.82000 -O.lOOOOO 
0.50000 0.100000 
23.50000 -10.000000 
24.40000 -10,000000 
22.60000 -10,000000 
-0,010000 
1.67000 -1,000000 
3.24500 0,500000 
0,41500 0,500000 
16,650.00000 0,400000 
8 ,460,00000 0,400000 
525.00000 0,400000 
109,00000 0,700000 
56,00000 0,700000 
7.30000 0,700000 
0,24609 0,100000 
0.30160 0,100000 
0.19168 0,100000 
0.25000 1,000000 
0,18000 1,000000 
0,31000 1,000000 
®The letter a refers to pork, b to beef, and c to other meat. 
J ) \J\J\J # W 
4,500.00 
1,800.00 
3,000.00 
4,500.00 
1,800.00 
0.36 
0.41 
0.27 
3.20 
20.00 
0.46 
0.53 
0.35 
10,00 
0,45 
0.45 
0,45 
32,750,00 
16,600.00 
2,125,00 
630.00 
320.00 
41.00 
0.30 
0.35 
0.22 
0.29 
0.34 
0.21 
' lu I j1 e { Co xi b 1 ilu ed ) 
2^ \ 
tion Co off i-  AjJi- 'roiua Coeff i-  Appiro^^ii^iatu Gooff 1- y.l. . .  
i iuiiibcr^- oient value of o 1 Oi. value of ci eut value o 
varia~lo variable vail^^lo 
la 0.300 3 ,180.00 0 .1000000 3 ,180.00 
lb 0.300 4 ,750.00 0.1000000 4,750.00 
Ic 0.300 2  ,000.00 0 .1000000 2 ,000.00 
2a 0.100 0.45 -0 .0001000 3 ,180.00 
2b 0.100 0.54 -0 .0001000 4,750.00 
2c 0.100 0 .36 -0 .0001000 2 ,000.00 
3a 16.000 5 .00 0 .0010000 300,000.00 
3b 16.000 5 .00 0 .0010000 150,000.00 
3c 16.000 5 .00 0 .0010000 20,000.00 
4a 0.100 0.30 -0 .0000010 . 300,000.00 
4b 0.100 0.35 -0 .0000010 150,000.00 
4c 0.100 0.22 -0 .0000010 20,000.00 
5a 100.000 0 .36 0.0010000 300,000.00 -0. 01 3 ,180.00 
5b 100.000 0.41 0.0010000 150,000.00 -0  .  01 4,750.00 
5c 100.000 0.27 0.0010000 20,000.00 -0. 01 2 ,000.00 
6a 0.100 0 .36 0.0000001 300,000.00 0 .  10 0 .34 
6b 0.100 0.41 0.0000001 150,000.00 0. 10 0.39 
6c 0 .100 0.27 0.0000001 20,000.00 0. 10 0 .26 
7a -100.000 0.33 -0 .1000000 3 ,600.00 0. 10 3 ,180.00 
7b -100.000 0 .38 -0 .1000000 5 ,200.00 0. 10 4 ,750.00 
7c -100.000 0.25 -0 .1000000 2,400.00 0.  10 2,000.00 
8a 0.200 0.33 -0 .0000100 3 ,600.00 0. 10 0 .36 
8b 0.200 0.38 -0 .0000100 5 ,200.00 0. 10 0.41 
Be 0.200 0.25 -0 .0000100 2,400.00 0.  10 0 .27 
9a 0.001 5 .00 0.0300000 0 .45 
9b 0.001 5 .00 0 .0300000 0 .54 
DC u . i u o  0.27 0.  0000001 
7a -100.000 0.33 -0. 1000000 
7b -100.000 0.38 -0. 1000000 
7c -100.000 0.25 -0 .  1000000 
8a 0.200 0.33 -0 .  0000100 
8b 0.200 0.38 -0. 0000100 
8c 0.200 0.25 - 0. 0000100 
9a 0.001 5.00 0. 0300000 
9b 0.001 5.00 0.  0300000 
9c 0.001 5.00 0.  0300000 
10 0.300 5.00 -0. 2000000 
11 0.200 5.00 0. 1000000 
12a l . U U U  i).uu 
12b 1.000 5.00 
12c 1.000 5.00 
13 —0.001 100.00 0. 0800000 
l4a 0.200 3.70 0.  5000000 
l4b 0.200 5.50 -1. 0000000 
l4o 0.200 2.30 0.  5000000 
15a 20.000 100.00 200. 0000000 
15b 10.000 100.00 100. 0000000 
15c 5.000 100.00 50. 0000000 
16a 80.000 1.00 
l6b 40.000 1.00 
l6c 5.000 1.00 
17a 0.100 0.34 -0 .  0000001 
17b 0.100 0.39 -0 .  0000001 
17c 0.100 0.26 -0. 0000001 
18a -0.001 60.00 
18b -0.001 60.00 
18c —0.001 60.00 
20,000.00 0.10 0.26 
3 ,600.00 0.10 3,180.00 
5,200.00 0.10 4,750.00 
2,400.00 0.10 2,000.00 
3,600.00 0.10 0.36 
5,200.00 0.10 0.41 
2,400.00 0.10 0.27 
0 .45 
0 .54 
0 .36 
5 .00 0.20 5.00 
15.00 
5.00 
0.54 
0.5^  
0.54 
5.00 
5.00 
5.00 
0.08 
0.50 
0.50 
• 1 . 0 0  
5.00 
0.36 
0.36 
0.36 
10,090 .00  
5 ,120 .00  
656.00 
liable 14 (Continued) 
Equa-  ^
tion Ooeffi- Approximate 
number®' dent value of 
variable 
la 
lb 
Ic 
2a 
2b 
2c 
3a 
3b 
3c 
4a 
4b 
4c 
5a 
5b 
ÎI 
6b 
6c 
7a 
7b 
7c 
8a 
8b 
8c 
9a 
% Other values 
Coeffi- Approximate Ooeffi- Approximate 
cient value of cient value of 
variable variable 
0.36 - :(8 
n - - YD 
f « 
7b 
7c 
8a 
8b 
8c 
9a 
9b 
9c 
10 
11 
12a 
12b 
12c 
13 0.001 0 
l4a 0.010 24 0.0001 
l4b 0.010 24 0.0001 
I4c 0.010 24 0.0001 
15a 
15b 
15c 
l6a 
l6b 
l6c 
17a 
17b 
17c 
18a 
18b 
18c 
0.36 - :<s 
0.41 - X3 
0.27 - Xg 
0.20 - %8 
0 . 1 0  -
3.00 - Xio 
5,500 0.5 1.00 - Xy 
5,500 0.5 1.00 - ][? 
5,500 0.5 1.00 - X? 
0.00 - X8 
0.00 - Xg 
0.00 - Xg 
0.20 - X8, 3 - XQ 
0.20 - XQ, 3 - Xg 
0.20 - X8, 3 - X9 
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presented In FORTRAN language in Table 15 using the same num­
bering systen as in Table l4. The identification of each of 
the FORTRAN variable names is presented in Chapter V, Table 1. 
The description of the derivation of each of the values 
uses the verbal description of the variable name rather than 
the FORTRAN name. Thus, the description of the variables in 
the equations is fairly complete in the following discussion. 
Derivation of the specific coefficients 
The equation numbers given in Table 14 are used to iden­
tify the equation being discussed. The a, b, and c designa­
tion will not be used; rather, the meat class will be referred 
to specifically. 
The depaident variable in Equation 1 is the quantity of 
meat class that the retailer desires to purchase. It was as­
sumed that the higher the present level of his inventory the 
less he would desire to purchase; thus, a negative sign was 
used. (Rie second independent variable is the level of his 
sales last week. It was assumed that the more he sold last 
week the more he would want to purchase this week. The pur­
chases are to replace the amount sold this week, but this is 
not yet known. Last week's sales should provide an indication 
of this week's sales. Thus, a positive coefficient was as­
signed. Similarly, a positive value was assigned to the co­
efficient for his purchases last week as they should be 
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similar to the level of purchases this week. The negative co­
efficient assigned to the inventory variable was kept fairly 
small (-0,05)» because the inventory variable is actually de­
fined as the total available for sale at the beginning of the 
week. Thus, the absolute value of this variable is usually 
larger than the other two independent variables. The volume 
of sales last week was assumed to have a greater influence on 
this week's purchases than the level of last week's purchases, 
so values of 0.3 and 0,1 were assigned, respectively. Last 
week's sales were assumed to have a greater influence than last 
week's purchases, because the purchases this week replace the 
amount sold. 
The total effects of the coefficients times the variable 
values were computed next. The difference between the ex­
pected dépendait levels and the total effect of the independ­
ent variables for the three meat classes were assigned as the 
intercept values. Values of 2,200, 3,300, and 1,500 pounds 
were assigned to pork, beef, and other meat, respectively. 
The eq)ected d^endent levels were 3,292, 4,940, and 2,180 
pounds, respectively, for pork, beef, and other meat. The 
derivation of average expected values of the depwdent vari­
ables were discussed in relation to historical prices and 
quantities. The first estimation of the dependent variable 
values were somewhat lower, but after an attempt to nm the 
model was made they were increased. A few of the other 
intercept values were also changed according to results 
usable 15. Presentation of regression-type equations In FORTRAN languagea 
Equation 
number 
Dependent 
variable 
Equations 
la,lb,lo CQR(JRR,K,I) AOO(I) + (A01*PIVR(I,JRR,LS + 1)) + (A02*HETS(I,JRR, 
L S  +  1 ) )  +  ( A 0 3 * O R D R ( J H R , K , L X  +  1 ) )  
2a,2b,2o PCEH(JHR,K) AIO(I) + (A11*0DHP(JRR,K,LY + D) + (A12*PRCC(I,JRR, LS 
+ 1)) + (A13*CQR(JRR,K,I)) 
3af3b,3o CQPS(JA,K) A20(I) + (A2i«0RDS(JA,K,LX + 1)) + (A22*EVHS(I,JRR,LS + 
1)) + (A23*PIVS(I,JA,LS +1)) 
4a,4b,4o CPPS(JA,K) A30(I) + (A31*0DPWS(JA,K,LY + 1)) + (A32*ORPS(I ,JA,LS 
+ 1)) + (A33*PIVS(I,JA,LS + 1)/10.)) 
5a.5b,5c CQPS2(JA,K) A40(I) + (A4l*0QR(JRR,K,I)) + (A42*PCER(JRR,K)) + 
(A43*PIVS(I,JA,LS + 1)) + (A44*0QP8(JA,K)) 
6a,6b,6o CPP82(JA,K) A50(I) + (A51*CQR(JRR,K,I)) + (A52*PCER(JRR,K) ) + (A53* 
PIVS(I,JA,LS + D) + (A54*CPP8(JA,K)) 
7a,7b,7c CQR2(JRR,K) A60(I) + (A61*C3QPS2(JA,K)) + (A62*CPPS2(JA,K) ) + (A63* 
P1VR(I,JRR,LS + 1)) + (A64*CQR(JRR,K,I)) 
8a,8b,8c PCER2(JRR,K) A70(I) + (A71*CQPS2(JA,K)) + (A72*C2PPS2(JA,K) ) + (A73* 
PIVR(I,JRR,LS + D) + (A7^*PCER(JRR,K)) 
9a,9b,9c PRCC(I,JR,LS) ODRP(JR,K,LX + 1) + (B10(I)*0DRP(JR,K,LX + 1)) - (Bll* 
ADCR(I,JR)) + (B12*PRCC(I,JR,LS + 1)) 
^Table 1 provides the Identification of FORTRAN variables. 
fiable 15 (Continued) 
Equation Dependent Equations 
number variable 
10 CAVC(IC) B20 + (B21*XNUM(IC)) + (B22«AGE(IC)) + (B23*EMP0Y(IC)) 
+ (B24*EDUC(IC)) 
11 SQCM(I,IC) B30 + (B31*XLIC(I,IC)) + (B32*CAVC(IC)) + (B33*QM(I, 
1 0 ) )  
12a,12b,12c AGPT(I,IC) B40(I) + (B4l*PRCC(I,JR,L8 + 1)) + (B42*8QCM(I,IC)) 
13 CPPR(JR,I) A + B + (B50*DI8CR(JR)) + (B51*GENP(JR) ) + (B52*ATCR 
(JR)) + (B53*ADCR(I,JR)) + (B54*S0LDR(I,JR)) + 3. 
I4a,l4b,l4c ORCQ(JRS,LX) B60 + ( B61 (I )*PRCC(1 ,JRS,LS) ) + (B62*0RCQ(JRS,LX + 
1)) + (B63(I)PRCC(2,JR8,LS)) + (B64(I)*PRC0(3,JR8, 
LS)) + (B65*ACPT(I,IC)) + (B66*XINCC(IC)) + (B67* 
SEASP(I,LW)) 
15a,15b,15c QPRY(I,NP) B90(I) + (B91*QPL(I,NP)) + (B92(I)*0RPY(I)) + (B93 
(I)*TRNDE(I,NP)) 
I6a,l6b,l6c QPSW(I,NP) COO(I) + (C01«QPRY(I,NP)/52.)) + (C02(I)*SEASP(I,LW)) 
+ XTRAP(1,NP,LS + 1)) 
17a,17b,17c ORPS(I,MP,LS) 010(1) + (011*0HP8(I,MP,LS + 1)) + (012*0DPW8(MP,K,LX) ) 
- (C13*EXPQ(I,MP)) + (014(I)*TQP8W(I)) 
18a,18b,18o PRPIP(NP,J ,1) 040(I) + (04l*0RPI(I,J)) + (C42*DI8TP(NP,J)) + (C43* 
ATPId.NP.J)) + A + 3. 
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Indicated by a trial run, Hie final figures are given in each 
case and mention will not always be made in the remaining 
equations of the original values decided upon. 
Equation 2 is the calculation of the price at which the 
retailer would like to make purchases. The higher the price 
paid last week, the higher the price the retailer was assumed 
willing to pay this week. This assumption merely says that 
the price this week is likely to be about the same as last 
week. The retailer was also assumed to be willing to pay 
more, the higher the price he received when he resold the item 
the previous week. Both of these variables cause dependent 
variable changes in the same direction; thus, they were as­
signed a positive coefficient with a value of 0.1, which gives 
more weight to the price received last week because of its 
higher price level.^ The third variable is the quantity the 
retailer wishes to buy this week. It was assumed that the 
more he wishes to purchase the lower the price he would be 
willing to pay. This assumption is merely the application of 
the theory of a downward sloping demand curve. Since this 
^The price change from one week to the next is usually 
small. Thus, the use of 0.1 allows some variation to occur, 
but not a large variation. If the previous ireek's prices were 
lower than the ei^ected price when the coefficients were esti­
mated the price derived will also be lower and vice versa. 
The fairly small coefficients do, however, keepthe derived price 
within a reasonable range. Regression coefficients obtained 
from other studies are not especially useful in this case be­
cause the independent variables used are different. Other 
studies derive a price level for the meat class in relation to 
over-all supply and demand, rather than for a specific retailer. 
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variable Is much larger, absolutely, than the other variables 
a smaller ooefficient is needed. Thus, -0.0001 was assigned. 
The intercept values were then assigned to allow the depend­
ent variables to attain values of 0.36, 0.42, and 0.28 for 
pork, beef, and other meat, respectively. 
The quantity the processor-slaughterer desires to sell to 
the particular retailer is the d^endent variable in Equation 
3. %e independent variables are the order quantity sold to 
this retailer last week, the evaluation of the retailer by the 
processor-slaughterer, and the inventory level of the 
processor-slaughterer. It was postulated that as each of these 
variable's values increased, that the processor-slaughterer 
would desire to sell a larger quantity. Accordingly, the co­
efficients are positive. The amount of the order last week 
was felt to influence the quantity most, and thus the greater 
weight was originally given to this variable. This weight was 
later made about equal to the other variables because in many 
cases the retailer purchased from a different processor-
slaughterer the previous week, and thus the independent vari­
able was zero. The use of the same coefficient for the evalua­
tion index variable for all three classes of meat means that 
its weight is different for each meat class. Although it pro­
bably would have been advisable, separate meat class coeffi­
cients for this variable were not used. Thus, for poxk and 
beef the inventory variable is given the greater weight emd 
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for other meat the evaluation variable has the greater weight. 
The coefficient values are assigned In relation to the abso­
lute values of the Independent variables. The sales last 
week variable was given a coefficient of 0.025, the evaluation 
variable a value of 16, and the Inventory variable a value of 
0.001.^ %e Intercept values were then assigned to obtain val­
ues of around 2,930, 4,350» and 1,820 for the dependmt vari­
able of each meat class, which are slightly lower than the 
computed historical quantities used as data. These were made 
slightly lower because the model tests to see If these quan­
tities are lower than the retail quantities* Thus, retail 
quantities are assigned higher emd processor-slau^terer quan­
tities lower than the average expected transaction quantity. 
%e same Is true for the price equations. 
Equation 4 uses the price obtained last week, the price 
paid by the processor-slaughterer to purchase the meat class 
last week, and the processor-slaughterers Inventory level as 
Independent variables to deteimlne the d^endent variable of 
the price desired by the processor-slaughterer this week. 
^Because the actor groups, other than producers and con­
sumers, are faced with a fairly constant ei^ected level of 
sales and, also, because they must operate at a fairly high 
level of ce^aclty to maintain profits means that their quan­
tity flows must remain fairly uniform. As a result the 
total influence of the indq;>endent variables must be small 
relative to the total quantity involved. Thus, the intercept 
values are kq>t fairly hi^ to maintain the quantity flows at 
a similar level from week to we A. However, the independent 
variables still exert an influence on the quantity derived. 
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Both price variables are postulated to have a positive 
Influence on the price desired by the processor-slaughterer. 
Each price Is given the coefficient of 0.1, which gives 
slightly more weight to the price obtained last week than to 
the price paid because the price obtained Is slightly higher 
than the price paid. The larger the Inventory level, it is 
hypothesized that the more anxious the processor-slaughterer 
Is to sell. Thus, a negative coefficient is used with the 
Inventory variable. Hbe regression coefficient times the in­
ventory value is divided by 10 so that only eight storage 
spaces are needed to use the coefficient of -0,0000001. %e 
division by 10 eLLlows the constant of -0.000001 to be placed 
in storage as a negative number. The coefficient must be 
very small because the Inventory value is very large in com­
parison with the d^endent variable. 
The intercept values of 0.31, 0.32, and 0.21 were then 
assigned for pork, beef, and other meat, respectively. Oiese 
were assigned at the levels required to provide the dqxendent 
variable values of around 0.34, 0.38, andO.26 for pork, beef, 
and other meat, respectively. The discussion of the levid of 
these expected values are presented earlier in this chapter 
under historical price data. 
The dependent variable in Equation 5 Is the revised quan­
tity the processor-slaughterer wishes to sell. The greater 
the quantity that the retailer wishes to buy is assumed to 
136 
Increase the amotint the processor-slaughterer wishes to sell 
(the reasoning being that the processor-slaughterer wants to 
sell as much as possible). The price the retailer desires to 
pay is the second independent variable. It was postulated 
that the higher the price the retailer is willing to pay the 
more the processor-slaughterer will want to sell using the 
common concept of an upward sloping supply curve. Since the 
processor-slaughterer has the quantity on hand the supply 
curve would be fairly inelastic; meat is a perishable commod­
ity. The larger the processor-slaughterer inventory, the 
more the processor-slaughterer is expected to want to sell. 
These first three ind^endent variables are assigned positive 
coefficients giving the retailer quantity desired the great­
est weight and the price the retailer wants to pay the lesser 
weight. The inventory variable is assigned relatively greater 
weight in the pork and beef equations, than in the equation 
for other meat. This difference in weighting between meat 
classes is a result of using the same coefficient regardless 
of meat class. The inventory variable was given a heavier 
wei^t initially, bat in early atteo^ts to run the model the 
inventory fluctuated considerably. As a result the quantity 
desired to be sold fluctuated more than tolerable for the 
smooth functioning of the program. 
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The last Independent variable is the quantity derived in 
Equation 3 that the processor-slaughterer desired to sell. 
This value was used as one of the tests in the model. It 
must be smaller than the quantity the retailer desires to pur­
chase; thus, the revised quantity is decreased in relation to 
this magnitude and a small negative coefficient is assigned 
(0.01). The computations were then made and the intercept 
values assigned to cover the difference needed to obtain de­
pendent variable values of 3,180, 4,84o, and 1,805 for poik, 
beef, and other meat, respectively. These values should log­
ically have been set at a lower absolute level than the first 
processor-slaughterer quantity derivation in Equation 3, but 
in changes made during the test runs of the model the error 
was not discovered in time to be removed. 
The revised price the processor-slaughterer desires uses 
the same first three independent variables as Equation 5* The 
fourth independent variable is the first price derived by the 
processor-slaughterer. The larger the quantity the retailer 
wishes to purchase the lower will be the price assumed at 
which the processor-slaughterer is willing to sell. This fol­
lows along the idea of discounts for larger purchases. Thus, 
the coefficient assigned is negative, but is assumed to proi^t 
only a small reduction as the economy obtained by the slightly 
larger purchase would be small. As the price the consumer is 
willing to pay increases, it is deduced that the processor-
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slaughterer also desires a higher price. The larger the 
processor-slaughterer Inventory the larger the price desired, 
(Looking at the last sentence ex post, It appears, however, to 
be erroneous.) The weight given to this variable Is smaller 
than that given to the other positive coefficients In this equa­
tion. The higher the price desired In the first price deriva­
tion, It Is assumed the higher the price desired In the revision. 
This merely tends to keep the revised price similar to the first 
price derived. Values of 0.32, 0.37, and 0.24 are considered 
acceptable for the dependent variables as these are lower than 
the first price the processor-slaughterer derived In Equation 
4. The Intercept values were assigned accordingly for pork, 
beef, and other meat. 
The revised quantity the retailer wishes to purchase Is 
the dependent variable In Equation 7. The largest weight Is 
assigned to the first Independent variable, which Is the re­
vised quantity the processor-slaughterer desires to sell. 
The larger weight Is placed here because this Is the variable 
that the dependent variable will be tested against. The 
higher this quantity the larger is the value assumed as de­
sired by the retailer. The higher the price the processor-
slaughterer desires the lower the quantity the retailer is as­
sumed to want to purchase. Since the price (independent vari­
able) is so snail in relation to the quantity the retailer 
wishes to buy the negative coefficient of -100 is used 
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to allow this variable to have a small effect on the dependent 
variable. A small effect seems realistic as the demand curve 
is probably inelastic. 
The third independent variable is also assumed negative 
because the larger the present inventory level of the producer 
the less he would be ei^ected to purchase. 3ie previous quan­
tity the retailer desires is given a positive coefficient with 
a positive weight similar to the negative inventory weight as­
signed. This postulates that the revised estimate is in­
fluenced by the level of the first quantity derived. Inter­
cept values are then computed as the difference needed to ob­
tain values averaging 3,425, 5»015, and 2,215 for pork, beef, 
and other meat, respectively. 
Equation 8 detezmines the revised price the retailer is 
willing to pay for the meat. %e first three independent 
variables are the same as those used in Equation 7* The 
fourth variable is the first price derived that the processor-
slaughterer desired to pay. Rie intercept values are again 
confuted as the differences required to gain dependent vari­
able prices of 0.39, 0.43, and 0.29 for pork, beef, and other 
meat, respectively. 
A very small negative coefficient is assigned to the re­
vised quantity the processor-slaughterer desires to sell. 
This assumes that the greater the quantity the retailer is 
expected to purchase the lower the price he is willing to pay. 
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This again appears to be a realistic assumption by use of the 
concept of a downward sloping demand curve. In turn, a large 
weight is given to the price that the processor-slaughterer 
expects. As this price increases the retailer is also assumed 
to raise the price he is willing to pay. The larger the re­
tailer's inventory the lower the price he is ei^ected to pay 
for additional meat because his demand is lower. The higher 
the first price the retailer offers, the higher the revised 
price is expected to be. Rius, a positive coefficient is 
assigned to the fourth independent variable. 
The dependent variable of the price charged by the re­
tailer is now discussed. Equation 9 is different from the 
previous equations in that this equation uses the price the 
retailer pays for the meat class as the intercept value. %e 
coefficient multiplied by this price (now used as the first 
independent variable) is the retail markup percentage. The 
North Central Regional Publication Number 55 indicates that 
the average gross margin attanpted by the stores in the study 
was 21 percent (25, p. 1). The use of carcass weight equiv­
alent was then taken into consideration, along with information 
available in the MdKinsey Meat Study (58). Percentage mark­
ups assigned are 24, 24.5, and 25, respectively, for pork, 
beef, and other meat. 
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A minus sign is provided in the equation "before the coef­
ficient for the retailer advertising variable. Thus, a positive 
coefficient was used at a level that allowed an influence up to 
one cent for the advertising variable. This means that as the 
retailer advertises a meat class more he also tends to reduce 
the price charged for the meat class. This is consistent with 
actual practice. The decrease used is small as an average of 
all cuts rather than a specific meat item is involved. The 
higher the price charged last week the higher the price expected 
this week. Ilhis assumes that last week's price is a good in­
dicator of this week's price. Thus, a positive coefficient of 
0.03 is used with last week's retailer price. 
The consumer attitudes and values variable is the depend­
ent variable in Equation 10. It is assumed that as the number 
of persons in the household increases the dependent variable 
value decreases. This infers that as household size decreases 
the large portions of high quality meat are less likely to be 
served (94, pp. 7 and 8; 97, p. 102). TOie age or household 
composition index is arranged so that a higher Index means a 
higher average age for the household. It is assumed that as 
the average age Increases greater attention Is paid to meat 
quality and quantity, Belk states that the highest average 
meat expenditure Is among those households having older chil­
dren ( 5» p. 65). The relationship of age to meat purchases 
Is discussed also by Brlnser, Allison, and Quick (10, p. Iv 
142 
and v). %UB, a positive coefficient is assigned. ïhe em­
ployment index assigns larger values to the «%*loyment cate­
gories requiring greater physical lalx>r. ®ie consumer atti­
tudes and values index is postulated to decrease as more 
physical labor is required of the household head (97, p. 100), 
As the education level of the household head increases the de­
pendent variable is also assumed to increase (10, p. iv). 
Thus, the third coefficient is negative and the fourth posi­
tive. The intercept texm is then conqputed to give the d^end-
end variable an average value of 5» irtiich is the mid point of 
the index used. 
Hhe subjective quality of the meat class to the consumer 
is the dq>endent variable in Equation 11, This index is also 
assumed to have an average value of 5f which is the mid point 
of the index range. The ind^endent variables are the like­
ness index of the consumer for the meat class, the consumer 
attitudes and values, and the physical quality of the meat. 
In each case the subjective quality index is assumed to in­
crease idien the independent variables increase. !Bie likeness 
index is given the most weight, followed by the physical qual­
ity index, and the consumer attitudes and values are given the 
least weight. This leaves the intercept value as 0,5* lAioh 
provides the average dependent variable value of 5* 
In Equation 12 the product acceptability of the meat class 
to the consumer is the dependent variable. The product 
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acceptability logically decreases as the price to the consumer 
Increases. This follows from the fact that meat Is a noxmal 
rather than an Inferior good. A negative coefficient of -10 
Is assigned. The subjective quality Index Is expected to In­
crease the product acceptability when It Increases and a co­
efficient of 1 is assigned. This merely asserts that if the 
consumer thinks it is higher quality it will be more acc^ t-
able to him. These coefficients provide a similar weight to 
each variable. The intercut is then assigned to bring the 
product acceptability index up to an average of about 24.^  
A constant Indicating the consumer's preference value of 
each retailer is desired on the left-hand side of Equation 13. 
mils equation differs from the usual regression-type equation 
discussed previously. No actual Intercept term is used, al­
though constants are Included in the equation. The first con­
stant is either 0.0 or 0.2 depending on whether this particu­
lar consumer and retailer had a transaction with each other 
the previous week. Bie second constant is either 0.0 or 0.1 
depending on whether the consumer and retailer transacted two 
weeks ago. Die third constant of 3 is added merely to make 
sure the dependent variable is never negative. The logic of 
these constants were discussed in Chapter V under wholesaler 
trading preferences. 
A^s explained previously this level was selected with the 
expectation of using data from the Webster County Survey* When 
it did not become available the absolute value was not altered. 
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The rest of the equation uses selected coefficients mul­
tiplied times each independent variable to either increase or 
decrease the dependent variable. The absolute value of the 
dependent variable is not Important as long as it is not nega­
tive. The relative values of the dependent variable by the 
consumer for different retailers is used in the model. 
(Die variable classified as Is the distance from the 
consumer to the retailer. As the distance Increases the pref­
erence for the retailer is specified to decrease by 0.01 for 
each tenth of a mile. This merely provides for the real world 
situation lAiere the consumer tends to buy from a nearby store. 
The general price level index of the retailer is also assumed 
to decrease the preference for this retailer as the index in­
creases. Oonsumers desire to pay a lower price if there is 
no difference in quality. Oie index concerning the attitude 
of the retailer by the consumer logically Increases this re­
tailer's preference value as the attitude index Increases. 
If a retailer has a more favorable attitude toward a certain 
retailer he is likely to favor the retailer with his purchases. 
The last ind^ endent variable is the amount the retailer has 
oversold. If the retailer has oversold, the preference for 
this store is decreased. This means that if a store has sold 
his entire supply, he cannot sell more and thus should not be 
selected. The coefficient used, however, is positive as the 
variable itself is negative. 
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Equation 14 has as Its dependent variable the quantity 
purchased of the meat class by the consumer from the retailer. 
Seven Independent variables are used. X^, and ^ are the 
prices of the three meat classes. It Is assumed that the 
higher the price of the meat class being considered the lower 
will be the quantity of this meat class purchased. In turn, 
the higher the price of the substitute meat classes the more 
will be purchased of the meat class being considered. Thus, 
the coefficient for the meat class being considered Is postu­
lated to be -1 and the coefficient of the substitute meat 
classes to be 0.5. %e own price Is thus allocated the great­
er weight.^ 
lihe quantity purchased last week (X2) Is assumed to have 
a positive effect on the quantity purchased In the current 
week. This variable Is given greater weight than the other 
variables In the equation. In other words, last week Is as­
sumed to be a good Indicator for this week. An Increase In 
the product acceptability Index and In the household Income 
(89, p. 15» 8» pp. 92-96) are both assumed to have a positive 
effect on the quantity purchased. The seasonal Index centers 
^Several studies have examined equations similar to the 
one used here. Brandow uses several different demsmd equations 
and gives Income and price elasticities (?• p. 17). For ex­
ample, the Brandow study shows own price elasticities of -0.95, 
-0.75, and -1.16 for beef, pork, and other meat, respectively, 
which are fairly close to the -1 used. The price elasticities 
given for one meat In relation to the second are lower than 
those used In the model. Other equations of this type were 
also found (99; 8, pp. 55-82). 
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around one and a value above one Indicates that more meat is 
consumed during this season. (Thus, a positive coefficient is 
used. 
The Intercept term was then assigned a value for each meat 
class that would make the average meat purchase for pork, 
beef, and other meat 3.7, 5.5» and 2,3 pounds, respectively. 
These meat purchase levels were obtained by using per capita 
consumption levels of 60, 90, and 37 pounds for pork, beef, 
and other meat, respectively. The yearly consumption levels 
were then multiplied by the persons by household, 3.19, and 
divided by the number of weeks in a year. 
A second consumer purchase quantity equation also appears 
in the model and is used if total purchases of all meat 
classes is less than 5 pounds (see discussion related to B70 
in Table 10), This second equation uses the same variables 
and coefficients as the one just described, but adds the quan­
tity derived in the first equation to the second purchase 
quantity equation. This equation was not listed in Tables 14 
and 15 because it is the same as Equation 14, ezc^ t for the 
additional term mentioned. 
(Die total quantity of the meat class produced this year 
by the producer is determined by Equation 15.* It is assumed 
1 Several producer 8iq>ply equations have been estimated in 
previous research (7* pp. 66 and 67; 39). These were used as 
guides in the following estimates; however, the variables used 
are different from those in the previous studies. 
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that the quantity produced last year has the greatest Influence 
on the quantity produced this year. It Is also assumed that 
the greater the amount produced last year the greater will be 
the amount produced this year, dhus, a positive coefficient 
of 0.4 was used. Dils value Is high enough to provide con­
siderable weight to this variable, and yet allows the other 
variables an Influence also. Œhe second independent variable 
Is the general price level for the processor-slaughterer last 
year. %e production decision ezpected is that the higher 
the price level last year the more the producer will raise this 
year, Wie optimism of the future by the producer Index Is 
constructed so the Index value Increases as the optimism of 
the producer Increases. In turn, the production level Is as­
sumed to Increase as the Index Increases. Positive coeffi­
cients were thus assigned to the last two variables wel^ tlng 
the price level twice as heavy as the optimism value. The 
price level was known and the optimism Is only the subjective 
opinion of the producer; thus, the higher weight was given to 
the price. Bie Intercept values are then assigned to obtain 
average production levels of 32,750» 16,600, and 2,125 pounds 
for pork, beef, and other meat, respectively. These produc­
tion levels are derived by dividing the number of producers 
In Iowa Into the total production of each meat class In Iowa 
(see Table 13 for these values). 
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The quantity available for sale this week is derived In 
Equation 16, Is the total produced for the year. TOils 
value Is divided by 52 to find the average weekly production, 
but to allow for variation among weeks 0,7 was multiplied 
times the average weekly value. This value allows for the 
seasonal index to alter the production in a given week, mie 
seasonal index was also used in Equation 14. The coefficients 
used are 80, 40, and 5 for pork, beef, and other meat, respec­
tively. An additional term is included in this equation to 
add any product held over from the previous week to this 
week's quantity available for sale. The Intercept term is 
then computed to make the average quantity sold per week 630, 
320, and 4l pounds for pork, beef, and other meat, respec­
tively, These average quantities were derived by dividing 
the yearly production by 52 weeks. 
Equation 17 has as its dependeit variable the price of­
fered by the processor-slaughterer. If the value of the 
price offered last week was higher, it is assumed that the 
price offered this week would also be at a higher level inas­
much as last week's price provides a good indication of the 
price this week. Thus, a positive coefficient is assigned to 
the first independent variable. It is also assumed that an 
increase in the price of purchases from the processor-
slaughterer would also increase the price this fizm is willing 
to pay. In other words, if he can sell for a higher price he 
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will be willing to pay more. A value of 0.1 is assigned for 
both of the first two independent variables, but a larger 
weight is given to the price the processor-slaughterer is 
paid because his price level is higher. There should be no 
excess or deficit quantity of the meat class over time held 
by the processor-slaughterer; otherwise, inventories would 
either increase or decrease during the period involved. This 
variable is added in this equation, however, because for any 
particular week it will probably not be zero. If an excess 
was held by the processor-slaughterer it would be expected 
that he would desire to purchase less and thus offer a lower 
price. The opposite would be true for a deficit. Since a 
minus sign is provided in the equation, a positive coeffi­
cient is used. 
The greater the total amount available for sale by the 
producers this week, the lower is the price the processor-
slaughterer is assumed willing to offer. The simply tends 
to be larger than demand and thus a price decrease is ob­
tained. Thus, a negative coefficient is assigned. Individ­
ual coefficients are assigned for each meat class, because 
the total quantities among the meat classes vary much more 
than the prices. The intercut terms are assigned as the 
difference between the total influence of the independait 
variables and the expected price level of each meat class. 
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Equation 18 determines the preference value obtained by 
the producer of each intermediary. Diis equation is similar 
to Equation 13. An intercept -value is included, but its only 
purpose is to make the average dependent value for each of 
the three meat classes the same (which is not necessary). 
The constant called Xg in Table 14 may have a value of 0.0 or 
0.2 depending on whether the particular producer sold to the 
particular intermediary last week. The constant 3 is eûLso 
added to insure that the dependent variable is never negative. 
%e logic of these constants were discussed in Chapter V un­
der wholesaler trading preferences. The preference values 
cannot be allowed to become negative because the maximization 
procedure will not function properly if a negative value 
appears to be tested, 
%e price offered by the intermediary is assumed to have 
a positive effect on the preference emd is assigned the great­
est weight. The greater the distance the intermediary is from 
the producer the lower is the preference expected by this pro­
ducer for this intermediary. Rius, a negative coefficient is 
used. Because of the large variation in distance this vari­
able has more influence than the small value indicates. The 
attitude the producer has toward the intermediary is an index 
where the higher values indicate a more favorable attitude, 
A positive coefficient is assigned. 
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other Data 
The remaining data values were derived by logical esti­
mation procedures to fulfill their purpose in the model. 
Examples of these types of data are the minimum levels used 
in calculating whether firms should be added or eliminated 
and the last week inventory levels of retailers and 
processor-slaughterers. 
Two other variables are the cost of production variable 
and the margin of profits desired by the producer. The cost 
of production denotes total costs to the producer, including 
labor costs and overheflui (49). Thus, the margin of profits 
the producer desires is kept low, because these profits are 
assumed to be net profits. 
Summary 
The data needs of the model are sizeable and quite heter­
ogeneous. A portion of the data could be found directly and 
part of it could be derived using various sources. The re­
maining data needs were either estimated on the basis of 
other studies or taken from a random number table after an 
index range had been determined. 
The consistency of the data used throughout the model is 
of great importance in the smooth functioning of the program. 
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Thus, attempts were made, not only to get accurate data for 
each variable, but also to obtain consistency among variables. 
Mils concludes the discussion concerning the data re­
quired. The next chapter Is a discussion of the model In Its 
completed form. 
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CHAPTER VII î THE COMPLETED MODEL 
The model Is discussed step by step using a verbal ex-
plsmatlon. If desired, the model, presented In the Appendix, 
may be followed In conjunction with the description provided. 
The use of the Identification of variables In Table 1 (Chapter 
V) and the discussion of the model provided should allow the 
reader to follow the FORTRAN model easily. The description 
of the model should, however, be understandable and complete 
without consulting the FORTRAN model presentation. 
The discussion is organized in the same fashion as the 
FORTRAN presentation. The main program will be discussed 
first and then each of the subroutines. 
Each portion of the program begins with a listing of all 
the variables placed in common machine storage. This means 
that the variables are available to be used by any of the sub­
routines or the main program. The next section of each por­
tion of the prog]^  lists the dimensions of each matrix of 
locations needed by each variable. This reserves space in the 
storage of the machine for each of the variables. The common 
and dimension listings are presented only with the main pro­
gram in Figure 10. Their positions are only indicated in 
the subroutines, rather than duplicating these listings. 
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Main Program 
A summarization of the primary functions of the main 
program is provided in Figure 5 to provide a guide to follow 
along with the detailed discussion. 
The first function of the main program is to make sure 
that the four data storage tapes are at their starting point. 
These tapes allow for data to be held for use by the com­
puter, without using the limited machine storage. 
The first subroutine is then called (the control of the 
program is transferred to this subroutine). This subroutine 
(BE&D) transfers the data from the IBfL cards to the machine 
storage. Control (the point in the instructions where the 
con^uter is presently) then returns to the main program, 
iriiich, next, renames two of the tapes so that the program will 
later be able to interchange these betweai weeks. 
The initial week of the program is set equal to 3 and 
then the next statement adds 1 to the number, thus making 
Week k the first week of the program. This allows for the pro­
gram to use values for last week, two weeks ago, and three 
weeks ago as historical data in the program. The statement 
adding 1 to the we^ number is the statement that will be re­
turned to later in the program to increase the week number 
and then continue through the next week's computations. 
The next stq» in this program is to derive a constant, 
from the specific week number presently relevant, that is 
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always equal to 1. This constant (LS) is then used through­
out the program to refer to the present week. If the program 
wishes a value from last week, it is identified by 2 (or LS + 
1). This assignment of LS and other constants, derived later 
from LS, are required by the program to reduce total storage 
space required. Space must be reserved only for the number of 
weeks actually needed in one week's run, rather than reserving 
Q)ace for every week of the run. The data are shifted in 
storage by one week at the end of each week's run. 
The value assigned for the last week in the program is 
then taken from storage. The second subroutine (GALCl), which 
includes the first half of the calculations in the program, is 
next called. After the calculations have been made, control 
returns to the main progreua. 
The third subroutine (CALC2, the second half of the cal­
culations ) is then called and after completion control is re­
turned to this main program. The fourth subroutine (OUTPUT), 
which is contposed of output instructions, is thai called. 
The variables not placed in common, but needed in more than 
one portion of the program are called and returned at the same 
time as the subroutines as a portion of the CALL statement. 
After control is returned from the fourth subroutine a 
test is made to see if the last week of the run has been 
reached. If it has, the program ends; if it has not, control 
156 
moves back to the equation that adds one to the week's -value 
and the program is repeated from that point. 
First Subroutines READ 
A gpecific description of all the statements in this sub­
routine will not be given as these are merely a routine pro­
cedure that must be followed to place all the data into stor­
age. Each variable is listed and the size of each matrix 
given. Ihe specification of how the data are placed on the 
izQ>ut cards is also listed. Special care must be given that 
the reading-in statement (the instruction used to take the 
data from I£H cards and place it in machine storage) q)ecifi-
cations are exactly the same as the data placemait on the 
cards. 
A discussion of the procedure needed to use four-
dimensional arrays (iriien only three are allowed by the POGO 
system) is of interest. %e actual physical design of stored 
VE^ues would resemble cubes placed one in front of the other, 
the different cubes being the fourth dimension. This proce­
dure is completed by using counters (constants, which may be 
incremented, that are used for starting and/or stopping points 
for program instruction sequences). If the third dimension is 
conq)osed of 4 actors, the counters are initialized as 1 and 4. 
A looping device is then placed in the model to cause the pro­
gram to repeat the rdevant instructions as many times as 
there are levels in the fourth dimaislon. If the fourth 
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dimension has three levels the read instruction and an incre­
menting device are completed three times. ïhe incrementing 
device merely increases each counter by 4. At the end of this 
subroutine, a return to the main program statement is used. 
Second Subroutines CALCI 
The first function of this subroutine is to take the max­
imum number values for the number of each type of actor out of 
storage and prepare them for use. A counter value is set equal 
to zero. Die values of the specified variables are also set 
equal to zero. Several statements occur in this and the next 
subroutine with WBH on the left-hand side of the equal sign, 
dhese are put in for programming purposes only and have no con­
nection with the computations in the program. Several other 
counting devices, lAiich will not be mentioned further, are 
also Included to handle the four-dimensional variables. 
%e program then completes the selection of the 
processor-slaughterer by the wholesaler and also the selection 
of the retailer by the wholesaler. ®iese have previously been 
discussed in Chapter V and the equations given in Tables 2 and 
3. One further comment concerning the test to see if the 
processor-slaughterer has sold his complete supply is needed. 
Before this test can be made conversion factors are multiplied 
by the actual sales quantities to add out-of-state shipments. 
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Start 
Call EEàD — After completed returns-
Add 1 to week 
Call CALCl — After completed returns 
'S) 
Call GALC2 — After completed returns 
Call OUTPUT — After completed returns 
Has the week maximum been reached? 
If No 
If Yes 
Figure 5. Outline of main program in its function of 
organizing subprogram use 
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Concerning the possibility of elimination of firms, tests 
are imposed throughout this subroutine and Subroutine 3 that 
cause the program to pass over computations for fiims that 
have been eliminated. %ese are indicated in Table 8, They 
Kill not be mentioned each time they appear in the program. 
The next portion of this subroutine is the retailer, 
lAiolesaler, and processor-slaughterer transactions sequence 
which has been discussed in Chapter V and presented in Table 
4 and Figure 1. (Biis transactions procedure is looped sev­
eral times automatically by the total number of wholesalers 
presently in the program, A counting device then loops it 
four more times to allow each retailer to transact sales. 
(%ere are approximately four times as many retailers as 
iriiolesalers. ) Later tests will be mentioned that r^ eat the 
routine until one of the tests is passed or until six coiiq)lete 
passages through this portion of the model are completed. The 
choice of six passages is arbitrary. At least three passages 
are required so that all three meat classes may be bought and 
sold. The test that will be discussed later may indicate that 
one or more of the meat classes should have a second (or third 
or more) sequence of transaction attaapts. The six, thus, al­
lows the transaction attempts to be repeated, but a limit is 
provided (the six) to prevent a continual looping in the 
program. 
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Prior to the tests to see If sufficient transactions have 
been completed, the orders presently completed by each 
processor-slaughterer for each class of meat are added sepa­
rately, QSiese are next multiplied by the conversion factors 
so that sales outside of the state are Included. %e total 
purchases by each processor-slaughterer during the previous 
week are then added for each class of meat, (Rie total sales 
are then subtracted from total purchases and the excess or 
deficit for each processor-slaughterer for each class of meat 
Is obtained. 
The counter Is then augmented by 1 and tested to see If 
six passages through the transactions sequence have been com­
pleted. If six passages have been completed the program shifts 
out of the transactions loop. If the six passages have not 
been completed, the program continues. The next st^  is to 
add the total quantities sold by all processor-slaughterers. 
!Ihe total quantities purchased are then added for all 
processor-slaughterers. Purchases minus sales are then com­
puted to obtain the total excess or deficit processor-
slaughterer quantity. A test is then made to see if as much 
has been sold by all processor-slaughterers as they purchased 
the previous week. If they sold as much as they purchased of 
this meat class, the program returns to the next meat class; 
if they have not, further confutations are made as the pro­
gram continues. 
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The total quantity of purchases of the meat class this 
week is then computed for each retailer. The total amount of 
sales last week by each retailer is then confuted and adjusted 
upwards to represent the proper number of consumers purchasing 
for one-fiftieth of Iowa. The sales minus the purchases are 
then computed for each retailer to give the excess or deficit 
retail demands. %e next two st^ s are to sum the total sales 
of all retailers last week and total purchases this week. The 
total sales minus total purchases is then ceilculated giving 
the total excess or deficit retail demand. 
A test is next made to see if total purchases times 1.2 
is greater than total sales last week; if it is, control is 
shifted to the next class of meat; if it is not, a constant 
is set equal to 1 and then control is shifted to the next 
class of meat.^  
After the three classes of meat have each been completed, 
the constant is tested to see if the last test mentioned 
failed for any of the three classes. If it does have the val­
ue of 1 (meaning one or more failures), the transactions se­
quence is gone through again; if not, the program continues. 
What actually is described in the five previous para­
graphs are the testing procedures provided to see if sufficient 
llf stores have purchased 1.2 times as much as they sold 
last week they are stopped from purchasing more. They would 
be ezpected to purchase approximately the same amount. The 
use of 1.2 assumes the quantities are fairly constant from week 
to week. This value thus allows some variation, but not an 
extreme change. 
162 
transactions have occurred. Rie first test Is to see If the 
procedure has been repeated 6 times. Oie second test Is to 
see If the processor-slaughterer supply Is exhausted. Ihe 
third test Is to see If the retailer demand has been filled. 
Any of these tests, if passed, would transfer the control out 
of the transactions sequence. The second and third test 
would, of course, require passage by all three classes of 
meat. 
This subroutine ends with the procedure involved in 
determining whether some wholesalers should be eliminated or 
added. These procedures are presented in Chapter V, diable 8. 
The control is then returned to the main program. 
Third Subroutines CALC2 
This subroutine also begins by taking the maximum number 
values of the actor groups out of storage. These maximum 
numbers have to be handled somewhat differently than other 
variables. They are each placed in common storage as one 
element of another variable vector. Qie next statement is a 
STOP statement. This statement may be branched to at various 
points in the program if something is incorrect. For in­
stance, a negative quantity is purchased; since this is im­
possible there is no need of continuing the program. STOP 
statements are also found in C&LCl. 
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A read Input statement next reads data Into the main 
program from one of the outside tapes, %ese are data regard­
ing the advertising by the various retailers. TSie value ob­
tained that Indicates total purchases by retailers In CALCl 
Is now set equal to a variable named total purchases by re­
tailers (TPRET). This Is merely a houseke^lng chore. 
À procedure Is provided next to find the particular 
wholesaler with whom each retailer traded last week. The 
price Involved Is then used In the next equation, which has 
as Its dependent variable the price that each retailer 
charges for each meat class. The equation first uses the 
price that the retailer paid for the meat from the idiolesaler. 
It then adds a simple percentage markiQ> computed by multiply­
ing the above price by the markup desired. The price, plus 
the confuted markup, is then adjusted according to advertising 
decisions and the price level charged last week. (This is 
Equation 9 in Table 14 and was discussed at that time.) 
The consumer demand segment is the next portion of this 
subroutine. It has been presented in Table 5 and Figure 2 
and discussed in Chapter V, but mention was not made concern­
ing the input of data from outside tapes needed for this seg­
ment. The values from two tapes are brought in; one contains 
data regarding the attitude of the consumer toward the re-
taller and the distance from the consumer to the retailer. 
The second tape contains the historical data on consumer 
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purchases. The data from the first tape does not need to be 
returned to the tape. The data from the second tape is re­
turned to a third tape after the current week's purchases 
have been computed and the procedure for moving data in pre­
paration for the next week is completed, The movement-of-
data procedure is discussed more fully in Subroutine OUTPUT. 
Ole use of two tapes for consumer purchases emd switching 
uses from one to the other each week provides for more effi­
cient use of the tapes and less use of machine time. 
At the end of the consumer demand section, the total 
sales by each retailer is computed adjusting the result to 
the equivalent of 840 consumers. A test is then made to see 
if the retailer has sold a greater amount than his stock of 
the meat class. If the retailer has oversold, the amount of 
the oversale is assigned to the variable designated as the 
amount oversold by the retailer. %is variable is used in 
the consumer demand procedure. 
(Qie procedure used to determine if some retailers should 
be eliminated or added is the next portion of this subroutine 
(see Tiable 8). 
Next, the procedure deriving the quantity each producer 
has available for sale is completed. The total amount of each 
meat class a'milable for sale by all producers is then com­
puted. The next section of this subroutine is a combination 
of the derivation of prices paid by processor-slaughterers and 
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intermediaries, and the sales portion of the producer supply 
and sales segments. Both of these were discussed in Chapter 
V and are presented in Tables 6 and 7 and Figure 3, The next 
few equations concern producer and intermediary prices. 
nie tape containing the data involving expected price 
changes by the producers transfers data to the program. The 
sales by producer and computations of producer inventories 
are then computed. The proper adjustments are next made in 
the amounts purchased by the intermediaries to obtain the 
total amount of each meat class purchased by each intermediary. 
This conversion is a multiplication by 100 to change the 16 
producers to the equivalent of 1,600 producers. The value 
obtained for each intermediary is, thus, actually, the sim of 
the 4 Intermediaries in each intermediary class rather than a 
representative firm. 
%e prices received by the terminal and local dealer when 
they resell are then computed. A maximization procedure is 
used to select where these intermediaries actually resell. 
The order quantities to each processor-slaughterer are con­
firmed at this point. When producer sales are made direct to 
the Interior or small processor-slaughterers the sales are 
divided equally among these firms. When the local dealer or 
terminal resells its product the selected processor-slaughterer 
is credited with one-half of the quantity and the other firms 
are assigned an equal proportion of the remaining half. This 
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had to he done because of the small number of actors. Other­
wise, some firms would be over their capacity level and others 
would purchase only small quantities. 
The total order quantity handled by each processor-
slaughterer is then confuted for each class of meat adding 
over the sources of their purchases. The inventory level for 
the end of this week (or the beginning of next week) is then 
computed. The program uses the procedure presented in TIable 
8, to see if any processor-slaughterer should be eliminated 
or added. Control is returned, finally, to the main program. 
Fourth Subroutine* OUTPUT 
®ie program computations for the current week arc now all 
con^leted. This subroutine, thus, provides the instructions 
for printing out the results obtained for this particular week. 
A complete discussion of these instructions will not be made 
as the print-out instructions are merely a routine procedure 
required to organize the printing out of the results. 
There are two stages to the printing out instructions; 
the first prints out the name and other information about the 
variable to follow; the second instructs the machine on how 
to print out the values obtained for the particular variable. 
In most cases only the current week's values are printed out; 
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last week* s data, now In storage, were printed out the pre­
vious wedc. All variables are not printed out, but all those 
that are desired for analysis are included. 
After all the results desired are printed out a few 
cleanup details are completed to ready the stored data for 
another week's computations. First, several variables are set 
to zero. The next step is to move the data for certain vari­
ables one week in storage. (This is done so that when a last 
week's value is called for in the future it will be the value 
computed for the previous week. ïhis corresponds to Cohen's 
"process models" (16). The procedure is merely to set each 
week equal to the previous week value and to set the first 
week, or what will be this week in the next run of the pro­
gram, equal to zero. These have to be looped through all the 
actors in the variable's subscripts. 
The last statement then returns control to the main pro­
gram which tests to see if a sufficient number of weeks of 
confutations have been completed. This concludes the dis­
cussion of the model. 
Program Comments Summary 
!Rie main program is merely the method of organizing the 
use of the subroutines. It also provides the decision criteria 
for determining iriiether the required number of weeks have 
been completed. 
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The first subroutine, HMD, provides the means of placing 
data for the program into storage. All of the calculations 
of the model are included in CAL CI and CALC2. These calcula­
tions were divided into two subroutines merely to avoid space 
restrictions of the computer. CAL CI contains the retailer, 
wholesaler, and processor-slaughterer transaction sequence as 
its main component. CALC2 contains the portions of the pro­
gram concerning the consumers, inteimediaries, and producers, 
inie last subroutine, OUTPUT, provides for the printing out of 
each week's results. It also provides the instructions to 
ready the data for the next week's computations, 
]he model and the data requiremaits discussions are now 
co:q)leted. The next chapter indicates the results obtained 
with the use of the model and data. 
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CHAPTER VIII* RESULTS OP BASIC MODEL 
AND SIMULATION RUNS 
GSic results are divided Into two major parts. The first 
part Is the discussion of the basic run of the model. The 
simulation runs are presented In the last half of the chapter. 
%e listing of the results of the basic run Is fairly 
complete. :%r providing a thorough listing of the levels of 
all the variables and the changes from week to week for the 
basic run of the model, a comparison-type analysis can be 
used in discussing the simulation runs. {Rie basic run Is, 
therefore, presented first. 
Results of the Basic Run 
The results of the basic run are divided Into two sub­
divisions. The first subdivision presents the results of the 
industry as a lAole. Œhe specific actor values in each group 
are averaged and presented along with other actor group aver­
ages. The listing of results thus provides a means of looking 
at the entire industry and the relationships among the several 
stages. The tables provide the results for each of the weeks 
the model was run. 
The second subdivision presents the results for the spe­
cific stages of the model. In this subdivision the individual 
actor results are presented for each week of the basic run. 
This more detailed and specific approach thus provides a 
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better knowledge of the variation between firms and the 
changes of a specific firm from week to week. 
Even with the breakdown used, every variable computed by 
the model is not presented. Some values computed are merely 
used in a later computation and in themselves are not used for 
analysis. These values are not presented. An example of a 
variable not included is the preference value obtained by each 
wholesaler of each retailer. This is used in the program only 
to detexmine with which retailer the wholesaler wants to 
trade. The absolute level of the preference value has no im­
portance after the maximum-valued retailer has bew selected. 
Over-all basic £u& results 
The first nine table presented (Tables 16-24) provide an 
over-all view of the results obtained. TSables 16, 17, and 18 
indicate the price levels for pork, beef, and other meat, re­
spectively, at the various stages of the model during each 
week of the run. Tables 19 through 24 present the quantity 
levels at the various stages of the model during each week of 
the run for the three meat classes. 
Before these tables are discussed more fully some general 
comments will be made. The basic run of the program was com­
pleted for a period of eight weeks. This was considered a 
long enough period to show how well the program represented 
the meat-products industry. In some cases FOBTB&N variable 
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Table l6. Pork price levels at various stages of the model 
in dollars, by week 
Price JgsA 
vari- 1 2 3 5 5 o 7 ^ 
able 
name 
PECC 0.4547 0,4932 0.4868 0.4847 0.4864 0.4918 0.4994 0.4984 
ODHP 0.3911 0.3847 0.3832 0.3857 0.3888 0.3914 0.3949 0.3830 
OEPWS 0.3239 0.3301 0.3390 0.3253 0.3373 0.3534 0.3356 0.3173 
OEPS 0.2969 0.2952 0.2986 0.2977 0.2948 0,2956 0.3022 0.2968 
SOHPS 0,2931 0,2930 0,2964 0,2955 0,2927 0,2934 0,3000 0.2947 
BETIP 0.2912 0.2914 0.2949 0,2939 0,2911 0,2918 0,2984 0,2931 
OHPI 0,2896 0,2870 0,2912 0.2898 0,2877 0,2887 0,293% 0,2894 
PHMP 0,2145 0,2154 0,2166 0,2195 0,2164 0,2148 0,2164 0,2158 
Table 17. Beef price levels at various stages of the model 
in dollars, by week 
Price Week 
vari- 1 2 3 R 5 6 7 8 
able 
name 
PBGC 0,9221 0,4692 
ODEP 0,4473 0,4389 
OEPWS 0,3974 0,3686 
OEPS 0,3465 0,3459 
SOEPS 0,3453 0,3447 
BETIP 0,3432 0,3426 
OEPI 0,3367 0,3357 
PBMP 0,3036 0,3046 
0.5590 0.5626 0,5613 
0,4422 0,4354 0,4430 
0,3600 0,3667 0,3693 
0,3462 0,3472 0,3451 
0,3450 0,3460 0.3439 
0.3429 0.3440 0.3418 
0,3361 0,3375 0,3358 
0,3039 0,3058 0,2996 
0,5630 0,5623 0,5696 
0,4421 0,4486 0,4228 
0.3593 0.3687 0.3311 
0.3446 0.3335 0.3351 
0.3435 0,3323 0,3339 
0,3414 0,3302 0,3318 
0,3350 0,3257 0,3257 
0,3052 0,3046 0.3039 
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Table 18. Other meat price levels at various stages of the 
model in dollars, by week 
Price Week 
vari- 1 2 3 4 5 6 7 8 
able 
name 
PRCC 0.3451 0.3703 0.3725 0.3739 0.3724 0.3799 0.3800 0.4282 
ODBP 0.2904 0.2913 0.2936 0.2938 0.2973 0.2976 0.3337 0.3574 
ODPWS 0.2516 0.2500 0.2472 0.2496 0.2512 0.2537 0.2713 0.2695 
OEPS 0.2154 0.2178 0.2182 0.2185 0.2183 0.2184 0.2191 0.2186 
SOHPS 0.2155 0.2177 0.2180 0.2183 0.2181 0.2181 0.2189 0.2183 
BETIP 0.2135 0,2158 0.2160 0.2163 0.2161 0.2162 0.2169 0.2164 
OEPI 0.2109 0.2135 0.2137 0.2148 0.2145 0.2145 0.2160 0.2120 
PBMP 0.1879 0.1879 0.1888 O.I872 0.1888 0.1866 0.1888 0.1910 
names (see Table 1) are used on the tables rather than using 
the space required to give the verbal description of the vari­
ables. 
The price variables in Tables I6, 17, and 18 are listed 
in order, starting from the consumer end. Each meat class, 
thus, has lower prices as it approaches the production end of 
the total sequence. This downward movement of prices occurs 
in all but two cases. The first exception is in Table 17 with 
0IPW8 and :oHPS during the eighth week. This exception results 
from the low price at which one processor-slaughterer sold 
making the average price low. The second case is found in 
Table 18 between OEPS and SOHPS during the first week and in 
this case the price raise is only $0.0001. Later in this 
chapter when discussing the simulation runs an arbitrary 
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figure is chosen as an indicator of when a price change is 
large enough to be significant. At this point, however, it is 
only desired to indicate that the downward trend expected was 
violated in these two cases. 
The prices for each variable in Tables l6, 17, and 18 
are the average of the values for this variable for all the 
actors included in this particular stage. These averages pro­
vide an over-all view of all the prices for a meat class in 
one table. %e next subdivision in this chapter lists the 
individual actor values allowing an observation of the amount 
of variability within each variable among actors. 
Examining the values presented in Tables l6, 17, and 18, 
it is found that the prices are fairly stable from week to 
week. In the case of PBGC a 3 to 4 cent price change does 
occur between the first and second week for all three meat 
classes. ïhis appears to be a result of the historical data 
fed into the program. However, after the program produces 
its own historical data, the prices level off. During the 
seventh and eighth weeks some of the prices also fluctuate 
because of the exit of wholesalers from the program, 
A study of the levels of the prices at the various stages 
of the model Indicates the margins attained by the various 
segments. The prices are all for the equivalent of one pound 
of carcass weight. The retailer's returns are reported as 
10, 12, and 8 cents per pound for pork, beef, and other meat, 
re^ ectively. The processor-slaughterer receives somewhat 
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less while the wholesaler receives somewhat more than would 
be expected In the real world situation as their margins. 
These divergent patterns are obtained because of the require­
ment that wholesalers must obtain a profit, but this profit is 
not constrained by an upper limit in the model except through 
the entry of new wholesalers. It was discovered in attempts 
to run the model that the criterion for entry and exit of 
wholesalers was quite sensitive. Thus, as explained in Chap­
ter VI the variation in profits before entry and exit occur 
was made quite large. 
Table 19, 20, and 21 also list the results using FORTRAN 
variables, starting with consumer quantity purchased and end­
ing with the quantity of producer sales. The values presented 
on these tables are the average values for all the actors for 
the particular variable and meat class. The variation among 
weeks is more important for analysis them the comparison among 
rows for these tables. The differences among rows only indi­
cate the level for that variable and have no comparison value 
except for RETS and TPRET, These two variables (RETS and TPRET) 
represent the sales and purchases for the average retailer. 
For any specific week these are not necessarily the same, but 
over time the sales must equal purchases or else the inventory 
quantity will either get very large or negative. The first 
few weeks the purchases in all three meat classes are greater 
than sales. In the fourth week two retailers are dropped and 
the sales per store increased. As a result, the buildup in 
Table 19. Pork quantity levels at various stages of the model. In pounds, by week 
Quantity Week 
variable 
neme 
1 2 3 4 5 é 7 8 
ORCQ 3.40 3.48 3.51 3.50 3.50 3.40 3.38 3.18 
RETS 2,852 2,924 2,952 2,939 3,264 3,178 3,151 2,547 
ŒPRET 3,199 3,216 3,159 3,174 2,856 2,910 2,30s 1,944 
ORDS 12,796 12,863 12,636 12,697 12,851 13,093 24,424 21,176 
CROP 
TQBI 
287,13(1 
287,131; 258,991* 258,991 256,751 253,551 250,351 248,431 248,431 
SOP I 718 648 648 642 634 626 621 621 
T^he two variables, ORQP and TQBI, are always the same quantity and thus 
after the first week the value Is listed only once for both variables. 
%Lble 20. Beef quantity levels at various stages of the model, In pounds, by week 
Quantity 
variable 1 
name 
Week 
T 
OHCQ 
BETS 
TP RET 
ORDS 
4.80 
4,031 
4,331 
17,322 
4.98 
4,181 
4,727 
18,909 
5.06 
4,250 
4,755 
19,021 
5.02 
4,215 
4,754 
19,018 
,5.19 
4,841 
4,233 
19,047 
5.06 
4,720 
4,238 
19,073 
5.12 
4,775 
3,226 
19,358 
4.90 
3,924 
2,774 
33,578 
(Dsible 20 (Oontinued) 
Quantity Week 
variable 1 2 3 4 5 6 7 8 
name 
ORQP 
TQBI 
SOPI 
14,2471 
14,247) 
356 
128,867® 128,867 
322 322 
128,067 122,086 
320 318 
126,467 
316 
126,467 
316 
126,787 
317 
®nie two variables, ORQP and TQBI, are always the same quantity and thus 
after the first week the value Is listed only once for both variables. 
Table 21. Other meat quantity levels at various stages of the modetl. In pounds, 
by week 
Quantity Week 
variable 1 
name 
2 3 4 5 é 7 Ô 
ORCQ 2.04 2.13 2.19 2.15 2.14 2.05 1.97 1.87 
RETS 1,718 1,785 1,844 1,807 1,998 1,909 1,840 1,498 
WRET 1,810 1,888 1,906 1,888 1,679 1,719 1,285 1,724 
ORDS 7,242 7,552 7,624 7.554 7,556 7,734 18,119 12,065 
ORQP 18,973 16,678 166,581 166,380 166,181 165,982 165,981 165,780 
TQBI 25,297 22,237 22,211 22,184 22,157 22,131 22,131 22,104 
SOPI 47 42 42 42 42 42 42 41 
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inventories is gradually decreased. The eighth week for these 
two variables also shows fluctuations due to the addition of 
three retailers at the end of the seventh week. 
The quantities sold by the processor-slaughterers to the 
wholesalers (ORDS) show considerable variation in the seventh 
and eighth week as a result of the drop in the number of 
wholesalers. The quantity purchased by the processor-
slaughterers (ORQP) and the total quantity bought by the inter­
mediaries (TQBI) have the same average value, in Tables 19 
and 20, because the number of processor-slaughterers and inter­
mediaries are equal. Other meat (Table 21) has only three 
intermediaries and thus the OBQP and TQBI values are different. 
The levels of each variable in Tables 19» 20, and 21 are 
also indicative of the values used as historical data for these 
variables. 
The results presented in Tables 22, 23» and 24 are the 
total of all the actors in the stage times the conversion terms 
to make the quantities equivalent to one-fiftieth of Iowa. All 
of the purchase and sales totals are presented for the first 
week in these tables. The rows that always have identical 
values, because the program requires that purchases are equal 
to sales, are enclosed by brackets and the quantity listed only 
once in weeks 2 through 8. All the variables remain relatively 
stable over the eight week period, except for retailer pur­
chases and processor-slaughterer sales, which are equal to each 
other. The fluctuation in these variables results from the 
Table 22. Pork totals bought and sold at each interaction point, in pounds, by week 
Description Week 
of specific 123 4 5 678 
total 
Retailer 
sales 901,325 923,932 932,710 928,584 928,166 903,736 896,073 845,126 
Retailer  ^
purchases 1,010,895 
Processor-
slaugh­
terer 
sales 1,010,895,  
4 ,016,218^ 998,228 10 ,030,567 812,166 827 ,492 655,536 644,994 
Processor-
slaugh-
terer pur- _ 
chases 1,148,524] 
Purchases 
by inter- >1,035,964® 1,035,964 1,027,004 1,014,204 ip01,404 993,724 993,724 
raediary 1,148,524 
Producer 
sales 1,148,524 
Supply of 
producers 1,148,520 1,035,960 1 ,035,960 102,700 1,014,200 1,001,400 993,720 993,720 
T^he rows combined by brackets always have the same quantity levels because of 
the way the model is constructed. After the first week these values are listed only 
once, rather than in each row. 
Table 23. Beef totals bought and sold at each interaction point, In pounds, by week 
Description Week 
of specific Ï 2 3 5 5 5 7 5 
total 
Retailer 
sales 427,330 #3,202 450,5^ 1 446,822 461,829 450,239 455,239 436,730 
Retailer 
purchases 459,044| 
Processor- 1501,092& 504,059 503,964 403,792 404,345 307,799 308,700 
slaughterer 
sales 459 ,042j 
Processor-
slaughterer 
purchases 570,189) 
Purchases 
by inter­
mediary 570,189 
Producer 
sales 570 
y 
,200j 
515,^ 69^  515,469 512,269 509,069 505,869 505,869 507,149 
Supply of 
producers 570,190 515,470 515,470 512,270 509,070 505,870 505,870 505,150 
T^he rows combined by brackets always have the same quantity levels because of 
the way the model is constructed. After the first week these values are listed only 
once, rather than in each row. 
Table 24, Other meat totals bought and. sold at each interaction point, in pounds, 
by week 
Description Week 
of specific Î 2 3  ^ 5 3 7 S 
total 
Retailer sales 54,969 57,119 58,994 57,819 57,536 5^ ,987 52,984 50,337 
Retailer  ^
purchases 57,937) 
Processor- >60,412^  60,989 60,432 48,358 49,497 37,014 57,912 
slaughterer I 
sales 57,936j 
Processor-
slaughterer 
purchases 75,892^  
Purchases by j 
intermediary 75,892 > 66,712^  66,632 66 ,552 66,472 66,392 66,392 66,312 
Producer I 
sales 75,900 J 
Supply of 
producers 75,890 66 ,710 66 ,630 66,550 66,470 66,390 66 ,390 66 ,310 
T^he rows combined by brackets almys have the same quantity levels because of 
the way the model is constructed. After the first week these values are listed only 
once, rather than in each row. 
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decrease In the number of wholesalers In the model. The number 
decreased below the minimum needed to arrange all transactions. 
A new wholesaler should have entered, but the decision criterion 
was set to require too high a profit level, (see Chapter VI), 
Œhe total production Is greater than the amount purchased 
by the consumer In almost every case for all three types of 
meat. Thus, a buildup of Inventories occurs, ®ie excess pro­
duction over consumption probably Is the result of the low con­
version numbers used to account for or Include out-of-state 
shipments. The ratios of actor numbers also might be Incorrect. 
The values obtained In the basic run for the supply by 
the producers are the same as the values Indicated for producer 
sales, purchases by Intermediary, and processor-slau^ terer 
purchases, %l8 equality of supply with the other three actor 
groups Is not true for all runs of the model. It was true for 
the basic run because the producer actually sold his entire 
supply every week. If he had kept an Inventory during any week, 
then supply would have differed from sales. 
This concludes the discussion of the model from an over­
all view. ®ie results presented provide a knowledge of the 
relative prices and quantities In the different stages of the 
model. The next subdivision examines the results, stage by 
stage, beginning with the consumer and moving through the 
Industry. 
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Specific stage basic run results 
Purchase data for three households (numbers 15, 30, and 
45) covering the eight-week period are summarized In Figures 
6, 7, and 8, ®iese three are presented to exemplify the pur­
chase patterns of consumers. The consumer characteristics are 
presented as footnotes on each figure. In this groiç), number 
15 has the highest Income and highest meat consumption level, 
while number 30 Is lowest on both Income and consumption. 
The purchase quantity equation, however, also has other Inde­
pendent variables Influencing purchases In addition to Income 
(see Table 5)» Thus, each variable, by Itself, does not pro­
vide all the Information about the dependent variables. For 
Instance, total meat purchases fluctuate most for the smallest 
household, but the size of the household Is not likely the 
cause of the variability. In all three cases beef purchases 
are highest, while other meat purchases are lowest, A summary 
of total meat purchases each week by each consumer Is pre­
sented In Table 25. 
%e derivation of consumer demand Is an Important part 
of the program. Figure 2 and Table 5 In Chapter V provide the 
consumer demand segment model. Tables are not presented Indi­
cating the values of all the dependent variables computed In 
deriving consumer demand. Ihe consumer attitudes and value 
variable (CAVC) Is an Index with the polar extremes of 0 and 
10. The lowest value obtained for this variable in the program 
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No. in household - 7 
Income of household - $16,000 
Years of education of household head - 19 
Children of various ages 
Occupation of household head - Professional, Technical, 
and Kindred Workers 
Figure 6. Purchase pattern during 8-week period of "basic run. 
Household 15 
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Figure 7, Purchase pattern during 8-week period of basic run, 
Household 30 
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No, In household - 4 
Income of household - $6,000 
Years of education of household head - 12 
Child over 12 and one under 12 
Occupation of household head - Clerical or Kindred Worker 
Figure 8'. Purchase pattern during 8-week period of basic run, 
Household ^ 5 
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Table 25. Total weekly meat purchases in pounds carcass 
weight of specified households during 8-week 
period 
Consumer Week 
number "1 2 3 5 5 o 7 
1 7.7 8.5 8.6 8.5 9.3 9.9 10.1 8.4 
2 9.3 8.8 9.4 9.1 8.9 8.7 8.9 6.8 
3 8.8 8.6 9.4 7.9 9.1 8.2 8.3 8.5 
4 8.3 8.4 8.5 9.3 9.4 9.4 8.8 9.3 
5 8.4 9.4 8.6 9.4 9.4 8.6 8.1 8.9 
6 11.2 10.0 9.7 8.9 9.3 9.4 9.4 7.3 
7 7.7 9.3 9.6 9.6 9.5 9.4 9.5 8.2 
8 10.6 9.8 9.7 9.6 9.5 9.4 9.4 9.4 
9 8.2 8.5 8.3 9.3 9.1 8.2 9.0 7.8 
10 10.4 11.0 11.1 11.1 11.0 10.9 10.9 9.1 
11 10.1 11.8 11.2 12.2 11.2 11.2 10.4 11.4 
12 13.1 13.9 12.8 12.2 13.7 11.1 12.4 11.2 
13 10.3 10.0 10.9 10.1 10.9 10.4 10.2 8.7 
14 8.6 9.4 10.2 9.6 9.7 10.1 10.2 8.4 
15 15.7 15.7 15.7 14.9 15.3 15.4 15.4 13.1 
16 10.4 11.0 11.1 11.1 11.0 9.8 9.7 9.4 
17 11.3 12.5 12.7 11.9 13.6 12.7 13.1 12.2 
18 14.0 12.1 12.0 13.6 12.7 12.6 12.7 10.9 
19 11.7 12.5 11.8 12.4 12.4 12.4 12.4 12.4 
20 8.8 10.1 9.4 9.3 9.7 9.1 9.5 8.6 
21 8.1 9.3 9.8 9.9 9.8 9.7 9.8 8.0 
22 11.9 10.9 11.7 11.7 11.6 10.1 11.0 9.9 
23 11.0 10.8 11.7 11.8 11.7 11.6 11.7 10.7 
24 10.1 10.7 11.1 11.2 12.3 11.8 11.9 11.2 
25 10.7 11.1 10.0 9.5 10.7 8.9 10.1 9.2 
26 8.2 9.3 9.8 9.9 9.8 9.0 9.2 9.2 
27 9.6 9.9 9.4 9.5 10.3 10.4 9.8 9.8 
28 9.2 10.2 10.0 9.6 9.6 10.0 9.1 9.5 
29 10.0 11.0 11.0 10.9 10.9 10.4 10.6 11.4 
30 8.9 9.5 9.3 9.2 9.4 9.5 9.5 10.3 
31 9.7 10.8 10.4 10.3 10.8 9.9 9.8 10.7 
32 8.5 10.0 8.7 8.8 9.5 8.3 8.8 9.4 
33 11.0 11.4 11.7 11.7 12.3 12.4 12.4 11.8 
34 11.2 11.7 12.0 12.0 12.4 10.5 10.7 10.9 
35 9.2 10.2 10.4 10.3 10.2 8.9 9.0 9.1 
36 14.1 15.3 14.5 13.1 14.0 14.4 14.7 11.9 
37 9.5 10.5 11.7 10.7 11.5 11.6 10.7 11.0 
38 9.5 10.5 10.7 10.6 10.8 11.1 10.1 11.3 
39 8.8 10.1 10.3 10.3 10.2 10.2 9.0 8.0 
40 12.4 11.4 10.7 11.0 11.7 11.4 10.9 10.1 
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TSable 25 (Cbntlnued) 
Consumer Week 
number 1 2 3 4 5 é 7 a 
41 12.3 12.6 12.6 12.6 12.5 12.4 10.8 11.0 
42 11.0 9.9 10.6 11.5 10.9 9.9 10.3 10.2 
43 8.4 9.1 9.6 10.2 9.6 9.1 10.0 9.0 
44 9.9 10.9 11.7 11.8 10.1 10.4 11.0 11.1 
45 9.9 9.5 10.8 11.6 9.4 10.0 10.7 10.4 
46 10.9 11.7 11.9 11.0 11.0 11.5 11.7 9.2 
47 10.1 11.5 12.5 12.5 12.4 11.6 12.3 12.4 
48 8.9 9.8 9.8 9.6 9.5 9.5 9.5 8.7 
49 8.6 9.7 10.3 10.3 10.3 10.2 10.2 10.2 
50 11.8 11.9 10.7 10.2 10.8 11.0 9.4 8.7 
51 9.5 9.7 10.9 9.3 8.7 9.7 9.9 9.7 
52 12.6 11.7 12.5 12,1 12.4 11.9 10.5 10.0 
53 9.4 8.9 9.8 9.8 10.3 9.7 8.7 9.2 
54 8.0 8.5 8.5 9.3 9.7 9.7 8.7 9.7 
55 10.6 10.1 11.5 11.7 12.3 12.3 12.4 11.3 
56 12.3 12.8 12.9 12.8 11.1 12.6 12.2 12.2 
57 10.1 8.3 10.1 8.3 8.5 8.8 9.7 7.9 
58 8.3 9.1 9.2 8.6 10.0 8.8 9.4 8.8 
59 14.2 12.6 13.8 14.0 14.0 13.0 11.9 13.1 
60 11.1 10.2 10.9 11.0 11.6 11.6 10.8 11.3 
Is 3.12 for Household 50 and the highest -value is 7.32 held 
by both Households 14 and 49. The value of CA.VC remains the 
same each week and for each meat class. 
The subjective quality of the meat class (SQCK) is also 
an index with the extremes of 0 and 10. The model conQ)utes a 
separate value for each consumer for each meat class, but the 
value renains the same from week to week. The index values 
obtained in the model range from 4 to 6. The product accept­
ability index for the meat class (ACPT) is derived by each 
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household for each meat class each week. This Index value 
centers around 24, bat the model results obtained ranged be­
tween 22 and 26, As Indicated In Table ACPT affects the 
quantity purchased equation as an explanatory variable. 
The Index values for the above d^endent segment vari­
ables (CAVC, SQCM, and ACPT) are at levels that were expected. 
The variations also seem acceptable. Each Index, regardless 
of whether It Is of the central tendency or polar extreme 
type, was expected to have a certain average value before the 
model was run. The model results were consistent with these 
expectations. (Die relative values are of major concern, how­
ever, rather than the absolute value. Moving to the retailer 
stage, tables are presented only for the poit meat class. 
Fork provides an example of the results obtained; thus, the 
additional tables were not added to save apace. Beef and 
other meat transactions are similar to pork, with the only 
differ wee being In the absolute levels of the prices and 
quantities. 
The Individual retailer transactions In the basic run 
for pork are presented In Tables 26 and 2?. The prices and 
quantities on each table can be examined and th«i the results 
on the two tables compared. The zeros in the tables mean that 
no transaction occurred; while the broken lines mean that this 
particular firm was not included in the program during this 
week. The footnoted zeros in Table 27 are explained. The 
Inorease In the number of zeros found in the late wetics can 
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Table 26. Specific retailer prices and quantities purchased 
during basic run, pork 
Retailer Week 
number L  ^ 2 4 
pa P Q P Q p Q 
1 0.3861 3,169 0.3705 3,108 0.3391 3 007 0.3075 2,932 
2 0.3938 3,199 0.3839 3,155 0.3526 3 015 0.3210 2,940 
3 0.3917 3,206 0.3691 3,098 0.3472 3 040 0.3930 3,069 
4 0.3927 3,213 0.3959 
0.39&0 
3,261 0.4004 3 184 0.4016 3,175 
5 0.3858 3,176 3,375 0.3994 3 414 0.4024 3,484 
6 0.3927 3,199 0.3599 3,100 0.3564 3 197 0.3924 3,247 
7 0.3917 3,211 0.3956 3,284 0.3917 3 183 0.3604 3,116 
8 0.3927 3,208 0.3956 3,230 0.4000 3 052 0.4011 2,987 
9 0.3937 3,211 0.3969 3,235 0.4007 3 008 0.4014 2,932 
10 0.3884 3,205 0.3957 3,368 0.4002 3 303 0.4083 3,499 
11 0.3928 3,205 0.3610 3,108 0.3965 3 266 0.3957 3,319 
12 0.3938 3,207 0.3965 3,390 0.4006 3 376 0.3977 3,466 
13 0.3937 3,204 0.3779 3,163 0.3648 3 171 0.3614 3,200 
14 0.3927 3,202 0.3957 3,220 0.4005 2 993 0.4019 2,918 
15 0.3907 3,204 0.3802 3,148 0.3980 3 195 0.3996 3,048 
16 0.3927 3,200 0.3960 3,217 0.4002 3 124 0.3879 3,178 
17 0.3856 3,165 0.3950 3,260 0.3999 3 090 0.4018 3,084 
18 0.3862 3,182 0.3781 3,219 0.3650 3 335 0.3943 3,625 
19 0.3937 3,206 0.3599 3,070 0.3511 3 085 0.3922 3,073 
20 0.3917 3,206 0.3959 3,234 0.4002 3 141 0.3918 3,192 
21 
22 
23 
- -
- -
- -
-
-
designates price, 
designates quantity. 
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Table 26 (Continued) 
Retailer Week 
number 5 5 7 8 
P Q p Q P Q p Q 
1 0 0 0 0 0 0 0 0 
2 0.3046 2,923 0.3014 2,965 0 0 0 0 
3 0,3322 3,093 0.3399 3,194 0.4485 3,227 0.3675 3,273 
4 0.4022 3,168 0.4023 3,285 0.4425 3,277 0.4109 3,360 
5 0.4039 3,598 0.4051 3,685 0.4050 3,757 0.4020 3,782 
6 0.3955 3,243 0.4000 3,105 0.4010 3,350 0.3016 3,167 
7 0.3969 3,242 0.3968 3,348 0.3263 3,308 0.3993 3,248 
8 0.3999 2,960 0.4022 2,923 0 0 0 0 
9 0.4019 2,873 0.4023 2,875 0 0 0 0 
10 0.4032 3,517 0.4112 3,668 0.4110 3,760 0.4078 3,708 
11 0.4010 3,208 0.4018 3,325 0.4080 3,317 0.3871 3,128 
12 0.4044 3,614 0.4031 3,676 0.3765 3,783 0.4050 3,698 
13 0.3942 3,232 0.3960 3,261 0.4438 3,356 0.4072 3,573 
14 0.4022 2,859 0.4033 2,861 0 0 0 0 
u 
0 0 0 0 0 0 0 0 
10
17 0.4018 3,080 0.4046 3,185 0.4094 3,219 0.3473 3,051 
18 
1 O 
0.3971 3,617 0.4161 3,701 0.3712 3,739 0.3975 3,674 
20 0.3790 3,176 0.3769 3,316 0.3713 3,295 0.3807 3,196 
21 - - - - - - 0 0 
22 - - - — - - 0 0 
23 - - - - - - 0 0 
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Table 27, Specific retailer prices and quantities sold 
during basic run, pork 
number ' Î T 2 3  ^
P Q P Q P Q 
1 0.4567 1,140 0.4924 0 0.4722 0 0,4317 0 
2 0,4582 2,447 0.5000 0 0.4881 0 0.4439 1,527 
3 0.4586 818 0.4944 982 0.4655 3,785 0.4445 1,126 
4 0.4539 4,391 0.4945 3,966 0.4988 2,914 0.5035 3,122 
5 0.4405 4,038 0.4856 3,799 O.5002 2,732 O.5083 3,472 
6 0.4599 0 0.4928 2,803 0.4530 4,338 0.4485 4,236 
7 0.4536 5,026 0.4993 1,468 0.5055 0 0.4938 4,282 
8 0.4509 4,625 0.4914 4,268 0.4952 3,269 0.5078 2,167 
9 0.4633 4,729 0.4950 3,629 0.4980 3,386 0.5028 3,460 
10 0.4539 3,834 0.4932 4,243 0.5045 3,150 0.5104 4,046 
11 0.4589 0 O.49O8 4,487 0.4523 6,057 0.4983 3,195 
12 0.4582 4,464 0.4940 3,428 0.5054 2,243 0.9039 4,021 
13 0.4552 1,825 0.5008 1,778 0.4766 2,912 0.4646 4,035 
14 0.4509 4,287 0.4925 3,127 0.5054 3,268 0.5037 3,246 
15 0.4402 2,298 0.4897 5,235 0.4801 2,926 0.1^ 80 3,667 
16 0.4509 3,348 0.4915 4,001 0.5038 1,719 0.5093 1,031 
17 0.4522 4,590 0.4867 3,043 0.5014 3,118 0.5029 4,138 
18 0.4569 1,611 0.4926 1,874 0.4746 7,394 0.4629 3,913 
19 0.4703 0 0.4963 2,373 0.4541 3,806 0.4450 2,170 
20 0.4516 3,575 0.4913 3,873 0.5046 2,015 0.5093 1,920 
 ^designates price, 
designates aiiàntity. 
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Table 2? (Continued) 
number 5 T 5 7 8 
P* Q° P Q P Q P Q 
1 0.3842 1,815 0® 2,934 0® 1,10? 0® 1,101 
2 0.4054 2,698 0.3828 5,64? 0.3842 4,386 0.406l 5,863 
3 0.4946 3,531 0.4208 4,038 0.4281 5,072 0.5690 3,146 
4 0.5041 3,128 0.5068 3,095 0.5070 3,881 0.5609 944 
5 0.5092 3,553 0.5151 3,527 0.5078 5,764 O.5125 2,758 
6 0.4941 5,309 0.4953 3,859 0.50I8 3,555 0.3795 2,694 
7 0.4557 3,821 0.50I8 3,149 0.5001 5,642 0.4749 3,908 
8 0.5046 2,994 0.508I 2,635 0.5069 2,900 0° 837 
9 0.5038 2,679 0.5045 2,531 0.5120 1,849 0® 908 
10 0.5185 2,897 0.5115 3,524 O.5252 3,533 0.5164 5,389 
11 0.5006 3,158 0.5033 4,421 0.5124 808 0.4256 3,928 
12 0.5023 3,300 0.5115 4,290 0.5102 3,294 0.5233 1,111 
13 0.4540 4,949 0.4994 4,195 0.5030 4,206 0.5564 3,088 
14 0.5115 2,386 0.5051 3,709 0.5092 3,121 0® 0 
15 0.5064 3,705 OC 0 0® 0 0® 0 
17 0.5053 2,137 0.5134 0 0.5161 726 0.4726 5,819 
18 0.4989 3,889 0.5064 2,825 O.5291 2,615 0.5145 5,042 
20 0.4961 2,793 0.4828 2,818 0.4728 4,255 0.4676 3,777 
21 - - - - OG 725 
22 — — — — — — 0® 834 
23 — — — — — — 0® 1,616 
R^etailer price is based mostly on the price he paid for 
the meat. These retailers did not purchase the previous week 
so the price becomes near zero. 
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be traced back to the wholesalers being dropped from the pro­
gram, The addition and deletion of wholesalers and other 
firms during the basic run are discussed later In this 
subdivision. 
The price variations among retailers for both purchases 
(liable 26) and sales (TSable 27) Is quite large In a few cases. 
The price equations In the model (see Table 4, the equation 
occurring two lines above Identification numbers 73 and the 
equation with Identification number 100; and Figure 10, equa­
tion with the Identification number I50) use the particular 
prices and quantities, between the two particular firms In­
volved the previous weeks, as Independent variables. If these 
two firms did not trade the previous week the price calculated 
for the dependent variable drops several cents. 
The quantity variation Is not nearly as large In re-
taller purchases as In sales, The reason for the greater 
variability In sales Is essentially a result of having only 
60 consumers deal with approximately 20 retailers. On an 
average three consumers buy from each retailer, but If the 
number varies from this the conversion factor of 280 (the 
14 z 20 in the equations near the beginning of Qiapter V) 
merely multlplUes the deviation from the mean value expected. 
The variation in retailer sales also tends to cause con­
siderable variation in the inventory levels of the retailers 
as shown in TSable 28, Pork is the only meat class given, but 
is representative of the type of fluctuations in the other 
197 
meat classes. The movements In Inventory levels tend to be 
corrected over time. If a restraint had been placed in the 
program, it would have prevented inventories from becoming 
negative, thus maintaining the realism of the results. The 
omission of this constraint, however, does not appear to have 
caused any important adverse effects on the program, except 
that the large inventory fluctuations contributed to larger 
than ejected price differences, 
®ie wholesaler is allowed $0,016 per pound (see discuss­
ion of CAL CI in Chapter VII) for arranging transactions be­
tween the processor-slaughterer and retailer, to cover his 
expenses. He also is allocated as profits any amount remain­
ing after the fee has been taken from the difference between 
the amount the retailer pays and the amount the processor-
slaughterer receives, Œhe quantities arranged by the whole­
salers are presented in Tables 29, 30, and 31. OSiese quan­
tities appear evenly divided among films and are also fairly 
consistent from week to week through the first six weeks. A 
wholesaler drops out after the fourth week, a second one is 
deleted after the sixth week, and a third at the end of the 
eighth week. %e decrease in the number of wholesalers causes 
the remaining wholesalers to arrange more transaction in 
Weeks 7 and 8 than they did previously. 
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liable 28, Retailer inventories during basic run, pork, in 
pounds, by week 
Retailer Week 
number 1 2 3 4 5 é 7 8 
1 5,629 8 738 11,745 14,677 12,862 9,927 8,820 7,719 
2 4,252 7 407 10,422 11,835 12,060 9,378 4,993 -870 
3 5,788 7 904 7,159 9,102 8,664 7,820 6,075 6,166 
4 2,621 1 916 2,186 2,240 2,280 2,470 1,866 4,281 
5 2,788 2 364 3,046 3,058 3,103 3,261 1,254 2,278 
6 6,799 7 096 5,955 4,966 2,900 2,146 1,940 2,414 
7 1,834 3 650 6,833 5,668 5,088 5,287 2,954 2,294 
8 2,384 1 345 1,128 1,948 1,913 2,202 -699 -1,536 
9 2,182 1 788 1,410 882 1,076 1,421 -428 -1,337 
10 3,171 2 296 2,449 1,902 2,522 2,666 2,894 1,212 
11 6,705 5 226 2,435 2,559 2,609 1,514 4,023 3,222 
12 2,442 2 405 3,538 2,983 3,298 2,683 3,172 5,759 
13 4,529 6 315 6,573 5,739 4,022 3,087 2,238 2,723 
14 2,415 2 508 2,233 1.905 2,378 1,529 -1,592 -1,592 
15 4,606 2 520 2,789 2,170 -1,536 -1,536 -1,536 -1,536 
16 3,403 2 619 4,024 6,171 - - - -
17 2,226 2 443 2,415 1,361 2,304 5,489 7,982 5,214 
18 5,170 6 588 2,529 2,241 1,969 2,844 3,968 2,601 
19 6,756 7 453 6,731 7,634 - - — 
20 3,135 2 496 3,621 4,893 5,276 5,774 4,814 4,234 
21 - - - - - - - -725 
22 - - - - - - - -834 
23 — — — — • — — -1,616 
®ie reason for the films dropping out is that the minimum 
profit level required in the model was not reached. Ihe pro­
fit levels attained by the wholesalers for each meat class are 
given in Tables 32, 33» and 3^ . Wholesaler 2 dropped out be­
cause of the low profit level in Week 4 for beef. Wholesaler 
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Table 29, Pork transaction quantities arranged by whole­
salers In the basic program, In pounds 
Whole- Week 
saler Î 2 3 5 S 7  ^
number 
1 12,770 13,425 13,428 14,074 14,346 14,729 18,759 16,821 
2 12,787 12,557 12,339 12,040 - - -
3 12,769 12,740 12,582 12,709 12,648 12,744 32,116 22,007 
4 12,817 12,708 12,056 11,858 11,615 11,625 
5 12,837 12,887 12,773 12,8o4 12,794 13,275 22,399 24,700 
Table 30. Beef transaction quantities arranged by whole-
seûLers in the basic program, in pounds 
Whole- Week 
saler Ï 2 3 5 5 Z 7 8 
number 
1 17,254 18,805 19,383 19,502 19,715 19,670 20,019 25,908 
2 17,406 18,896 18,967 19,059 - - -
3 17,317 19,039 19,046 18,871 18,918 18,992 19,166 37,322 
4 17,333 18,657 18,721 18,656 18,752 18,633 
5 17,300 19,148 18,989 18,999 18,803 18,966 18,890 37,504 
Table 31. Other meat transaction quantities arranged by whole­
salers in the basic program, in pounds 
Whole- — HSSL — 
saler 1 2 3 4 5 6 7 8 
number 
1 7,210 7,720 7,903 7,994 7,921 8,092 15,197 8,916 
2 7,371 7,563 7,563 7,039 - — — — 
3 7,164 7,281 7,550 7,539 7,711 7,726 26,33519,536 
4 7,102 7,293 7,339 7,450 6,872 7,586 
5 7,363 7,900 7,763 7,747 7,720 7,532 12,724 7,743 
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TSable 32. Pork wholesale profits by weeks In basic program, 
In dollars 
Whole- Week 
saler 1 2 3 5 5 3 7 8 
number 
1 6o6 480 178 429 260 298 194 188 
2 645 451 278 163 - - - -
3 653 500 121 366 324 380 494 856 
4 664 598 101 205 216 20 - -
5 652 575 351 389 327 246 511 984 
Table 33» Beef wholesale profits by weeks In basic program, 
in dollars 
Whole- ;— 
saler 12345678 
number 
1 466 1,310 
2 282 919 
3 632 703 
4 800 1,678 
5 808 813 
1,313 1,005 860 
745 18 
1,074 1,242 1,613 
1,828 1,831 1,074 
903 1,051 1,238 
1,088 705 1,166 
1,793 2,216 4,001 
1,239 
782 1,461 2,536 
(Cable 34, Other meat wholesale profits by weeks In basic 
program. In dollars 
Whole- Week 
saler "Î 2 3  ^ 5 5 7  ^
number 
1 144 186 194 199 217 206 480 372 
2 137 165 191 175 - - - -
3 132 174 161 130 182 187 240 0 
4 152 143 127 70 186 185 - -
5 125 172 215 229 173 176 407 301 
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4 was dropped because of the low profit level for pork in 
Week 6, At the end of the eighth week the lack of other meat 
caused Wholesaler 3 to be dropped. 
The profit levels show some variability between firms 
and also from week to week for the same firm. Œhe profits 
per film tended to increase as the number of wholesalers de­
creased. The level at which new films were added obviously 
was too high in this program for new fiims to enter. 
Processor-slaughterer purchases and sales and the prices 
paid and received are given in ISables 35 and 36. The sales 
figures are not multiplied by the conversion factor to include 
exports out of the state of Iowa. In as much as Processor-
slaughterer 2 sold to two wholesalers during the first four 
weeks, the price reported is an average of the price obtained 
from these two sales. Due to the decrease in wholesalers. 
Processor-slaughterer 2 was not able to complete any sales 
during the last two weeks. 
The purchase prices reported are an average of the prices 
paid by the processor-slaughterer to the inteimediaries from 
which it purchased. Two of the last three processozr-
slaughterers purchased the same quantity in a given week be­
cause of the model construction. The program assigns the 
inteimediary sales to the processor-slaughterers by a set 
pattern after discovering the firm offering the highest price 
(see discussion of CALC2 in Qiapter VII). The purchase prices 
are more stable from firm to fiim and from week to week than 
Table 35« Specific processor-slaughterer prices and quantities purchased during 
basic run, pork 
Processor-
slaughterer 
number 
Purchase Information^  
Week 
pb Q Q Q 
1 
2 
3 
4 
0,2899 336,699 0.2873 254,223 0.2920 317,566 0.2878 314,766 
0.3087 382,116 0.2991 347,430 0.2997 326,316 0,3001 323,516 
0.2878 214,854 0.2945 217,155 0.2951 196,041 0.2964 194,361 
0.2872 214,854 0.2929 217,155 0.2973 196,041 0.2961 194,361 
T^he purchase Information prices are an average of the firm's purchases from 
all sources (usually three Intermediaries). 
 ^designates price. 
designates quantity. 
Table 36. Specific processor-slaughterer prices and quantities sold during 
basic run, poiic 
Processor- Sales Information 
slaughterer Week 
number Î 7 2 3 5 
P® Q° P Q P Q P Q 
1 0.3236^12,700 0.3^^21C 13,^25 0,3^56 13,428 0.3493. 14,074 
2 0.3238^ 25,605 0.3264 25,265 0.3208 24,395 0.3115 23,898 
3 0.3257 12,837 0.3316 12,887 0.3271 12,773 0.3240 12,804 
4 0.3224 12,768 0.3241 12,740 0.3797 12,582 0.3301 12,709 
®P designates price. 
designates quantity. 
^Average of two prices. 
Table 35 (Continued) 
Processor' Purchase information' a 
slaughterer Week 
number , 5 6 7 8 
P^  QC P Q P Q P Q 
1 0.2898 310,766 0.2918 306,766 0.2876 243,663 0.2900 304,366 
2 0.2860 191,961 0.2937 189,561 0.2858 208,355 0.2809 188,121 
3 0.2989 319,516 0.2918 189,561 0.3107 208,355 0.3093 313,116 
4 0.2944 191,961 0.2948 315,560 0.3140 333,350 0.2969 188,121 
Table 36 (Continued) 
Processor Sales ! information 
slauprhterer Week 
number 5 T, 6 7 8 P®- P Q P Q P Q 
1 0.3627 14,346 0.3718 14,729 0.2588 18,759 0.2547 16,821 
2 0.3054 11,615 0.3764 11,625 0 - 0 
3 0.3789 12,794 0.3807 13,275 0.3507 22,399 0.3267 24,700 
4 0.3279 12,648 0.3266 12,744 0.3806 32,116 0.3171 22,007 
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the sales prices. In all cases, except for Processor-
slaughterer 1 in Weeks 7 and. 8, a positive margin is realized 
by the processor-slaughterer to defray his expenses and pos­
sibly obtain a profit. Information is presented only for 
pork, but these results also are representative of beef and 
other meat. 
Processor-slaughterer inventory levels are presented in 
Tables 37» 38, and 39. For all the meat classes, the inven­
tory levels for Processor-slaughterer 1 increases over the 8 
weeks. Oie program thus failed to reduce this film's price 
enough so that producers and/or intermediaries would discon­
tinue selling to it, %e preference function of the producers 
thus appears to place excessive importance on the attitude of 
the producer toward the intermediary and not enou^  on the 
price offered. In the real world, however, attitude probably 
has a very strong influence on where the producer sells. She 
other processor-slau^ terer inventory values also show some 
variation. No provision was made in the program to prevent 
negative inventories, but this occurred only three times; 
hence, it would not appear to be a serious omission. In gen­
eral, the inventory levels of the last three firms appear 
reasonable. 
The uses of Intermediaries 1 and 3 are merely the alter­
native of selling direct to the processor-slaughterer at the 
terminal and in the interior, respectively. Intermediary 2 
Table 37. Processor-slaughterer inventories during basic run, pork, in pounds, 
by week 
Processor- Week 
slaughterer 
number 
1 2 3 4 5 6 7 8 
1 
2 
3 
U 
434,936 
267,559 
307,023 
298,110 
477,040 
215,804 
320,563 
313,967 
582,438 
156,679 
314,787 
311,207 
674,831 
102,609 
306,851 
304,769 
758,930 
111,053 
424,225 
296,891 
832,973 
116,940 
404,047 
411,049 
780,243 
325,295 
258,505 
236,971 
818,830 
513,416 
181,363 
77,381 
Table 38. Processor-
by week 
•slaughterer inventories during basic run, beef, in pounds. 
Processor- Week 
slaughterer 
number 
1 2 3 4 5 6 7 " 8 
1 
2 
2 
192,054 
161,349 
152,917 
159,437 
232,904 
144,240 
147,945 
155,437 
270,691 
126,419 
143,817 
151,009 
306,978 
107,318 
139,037 
146,907 
341,271 
103,250 
134,698 
205,575 
374,938 
183,018 
128,731 
199,630 
406,753 
277,732 
207,135 
192,764 
407,703 
372,687 
103,317 
173,936 
Table 39« Processor-slaughterer Inventories during basic run, other meat, 
In pounds, by week 
Processor- Week 
slaughterer 1 2 3 4 5 6 7 8 
number 
1 51,39^ 60,334 78,494 84,551 102,607 120,352 126,730 143,118 
2 11,163 8,899 -3,001 8,927 9,847 9,610 21,510 33,395 
3 20,540 19,857 19,378 18,911 18,911 18,321 9,862 9,360 
4 18,858 19,165 19,027 7,630 7,630 6,745 -23,651 -43,023 
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is the terminal market and Inteimediary 4 is the local deal­
er, Tables 40, 4l, and 42 indicate the prices paid and pur­
chases made by each intermediary in the basic program, %e 
alternative of a terminal market is not included for the 
other meat class. 
Both the prices and the quantities purchased remain 
about the same throughout the program. The attitude of the 
producer toward the intermediary is not allowed to change 
during the program, A simulation run, which will be discussed 
later, indicates the importance of this attitude variable to 
the purchases made by the intermediaries, 
ïhe 16 producers have a choice of four places to sell, 
Œhe quantity the producers sold each week and the price they 
received is indicated in Table 43, There are only four pos­
sible prices that the producer can obtain. By looking at the 
dispersion of these prices among producers from week to week 
it can be seen that the producer almost always sells to the 
same intermediary, Œhe prices received and quantities sold 
are very stable among producers and from week to week. It 
would have been more realistic to have provided for more vari­
ation in producer size, but fewer problems arise Trtien more 
unifoim actors are used. 
dhe minimum prices computed in the basic run are not re­
ported here, but in all cases the minimum required are lower 
than the price offered by the intermediary. A simulation run, 
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Table 40. Specific intermediary prices and quantities pur­
chased during basic run, pork, by week 
Week Intermediary number 
num- ~ 1 T 2 3 4 
ber P® Q° P Q P Q P Q 
1 0.2928 253,068 0.2824 242,624 0.2979 393,670 0.2846 259,162 
2 0.2868 189,086 0.2807 195,144 0.2977 456,053 0.2830 195,682 
3 0.2949 252,428 0.2841 195,144 0.2996 392,710 0.2864 195,682 
4 0.2907 240,188 0.2832 193,464 0.2997 389,350 0.2855 19%,002 
5 0.2925 246,988 0.2804 191,064 0.2953 384,550 0.2826 191,602 
6 0.2947 243,788 0.2812 188,664 0.2956 379,750 0.2834 189,202 
7 0.2905 181,166 0.2877 187,224 0.3057 437,573 0.2899 187,762 
8 0.2929 241,868 0.2824 187,224 0.2979 376,870 0.2846 187,762 
ap designates price. 
designates quantity. 
Table 41. Specific intermediary prices and quantities pur­
chased during basic run, beef, by week 
Week Intermediary number 
num- 1 2 3 4 
ber P® P Q P Q P 
1 0.3442 97,572 
2 0.3413 97,812 
3 0.3418 97,812 
4 0.3454 97,212 
5 0.3458 96,612 
6 0.3432 96,012 
7 0.3433 96,012 
8 0.3353 96,252 
0.3244 62,813 0.3469 
0.3238 62,973 0.3471 
0.3241 62,973 0.3474 
0.3252 62,573 0.3475 
0.3230 62,173 0.3445 
0.3226 61,773 0.3448 
0.3114 61,773 0.3299 
0.3130 61,933 0.3347 
185,031 0.3313 224,774 
161,431 0,3303 193,254 
161,431 0.3310 193,254 
160,431 0.3320 192,054 
159,431 0.3299 190,854 
158,431 0.3294 189,654 
158,431 0.3182 189,654 
158,830 0.3199 190,134 
&P designates price. 
^ designates quantity 
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liable 42. Specific Intermediary prices and quantities pur­
chased during basic run, other meat, by week 
Week 
num­
ber 
Intermediary number 
pa Q' Q 
1 
2 
3 
4 
I 
7 
8 
0.2143 
0.2173 
0.2179 
0.2204 
0.2196 
0.2196 
0.2226 
0.2218 
16,536 
16,516 
16,496 
16,476 
16,456 
16,436 
16,436 
I6,4l6 
0.2149 
0,2175 
0.2173 
0.2176 
0.2177 
0.2178 
0.2183 
0.2179 
26,569 
21,544 
21,51? 
21,494 
21,409 
21,444 
21,444 
21,419 
0.2035 
0.2058 
0.2060 
0.2064 
0,2062 
0.2062 
0.2070 
0.2064 
32,786 
28,652 
28,616 
28,582 
28,546 
28,512 
28,512 
28,476 
designates price. 
'Q designates quantity. 
which Is discussed later, raised the price minimums high 
enough so that some producers did not sell this week's pro­
duction In the current week. The two larger quantities during 
the first week are a result of two Inventory values fed Into 
the program for the previous week. Only the poik results are 
reported here, but the beef and other meat follow a similar 
pattern. 
Most of the additions and deletions of firms during the 
basic run of the program have already been pointed out. Œhey 
will, however, be summarized. At the end of Week 4, Retailers 
16 and 19 were dropped from the program. At the same time 
Wholesaler 2 was also dropped. At the end of Week 6, 
Table 43. Specific producer prices and quanities sold during basic run, pork, 
by week 
Producer Week 
number Î T 2 3  ^
Q° P Q P Q P Q 
1 0.2824 651 0.2807 650 0.2841 650 0.2832 644 
2 0.2846 1,284 0.2830 652 0.2864 652 0.2855 64? 
3 0.2979 648 0.2977 647 0.2996 64? 0.2997 641 
4 0.2846 648 0.2830 647 0.2864 64? 0.2855 641 
5 0.2979 648 0.2977 64? 0.2996 64? 0.2997 64l 
6 0.2979 666 0.2977 664 0.2996 664 0.2997 659 
7 0.2846 659 0.2830 658 0.2864 658 0.2855 652 
8 0.2979 665 0.2977 663 0.2996 663 0.2997 657 
9 0.2979 647 0.2977 646 0.2996 646 0.2997 640 
10 0.2928 635 0.2977 633 0.2949 633 0.2907 628 
11 0.2824 651 0.2807 650 0.2841 650 0.2832 644 
12 0.2824 1,124 0.280? 652 0.2841 652 0.2932 64? 
13 0.2928 654 0.2868 652 0.2949 652 0.2907 64? 
14 0.2928 654 0.2868 652 0.2949 652 0.2907 64? 
15 0.2928 588 0.2868 586 0.2949 586 0.2907 581 
16 0.2979 662 0.2977 660 0.2996 660 0.2997 655 
P^ designates price, 
designates quantity. 
Table H-J (Continued) 
Producer Week 
Lumber 5 é 7 8 pa P Q P Q P Q 
1 0.2804 636 0.2812 628 0.2877 623 0.2824 623 
2 0.2826 639 0.2834 631 0.2899 626 0.2846 626 
3 0.2953 633 0,2956 625 0.3057 620 0.2979 620 
4 0.2826 633 0.2834 625 0.2899 620 0.2846 620 
5 0.2953 633 0.2956 625 0.3057 620 0.2979 620 
6 0.2953 651 0.2956 643 0.3057 638 0.2979 638 
7 0.2826 644 0.2834 636 0.2899 631 0.2846 631 
8 0.2953 649 0.2956 641 0.3057 637 0.2979 636 
9 0.2953 632 0.2956 
0.2947 
624 0.3057 619 0.2979 619 
10 0.2925 620 612 0.2877 623 0.2824 607 
11 0.2804 636 0.2812 628 0.2877 623 0.2824 623 
12 0.2804 639 0.2812 631 0.2877 626 0.2924 626 
13 0.2925 639 0.2947 631 0.2905 626 0.2929 626 
14 0.2925 639 0.2947 631 0.2905 626 0.2929 626 
15 0.2925 573 0.2947 565 0.2905 560 0.2929 560 
16 0.2953 64? 0.2956 639 0.3057 634 0.2979 634 
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Wholesaler 4 was eliminated. Ihree retailers were added at 
the end of Week ?« In Week 8, two more retailing firms were 
added. Ihe end of Week 8 also shows that Wholesaler 3 was 
dropped from the program. 
®ie addition or deletion of one or two firms in each 
actor group was expected and storage space was arranged for 
these to occur if the decision criteria called for them. 
Space was provided for up to 24 retailers only, and thus the 
increase to 25 retailers could not be handled. Because three 
of five wholesalers had been dropped at the end of eight weeks 
is also a serious problem, since none were added, the retail­
ing firms both dropped and added actors and thus compensations 
were made. 
General comments on basic run 
Q5ie claim cannot be made that the basic run was a perfect 
run or that everything happened as expected. It does, however, 
seem adequate for the purposes desired. Œhe simulation runs 
are completed for a four-week period and the basic run results 
at this point seen quite adequate for comparison, 
®iis section has not attempted to provide any implica­
tions, recommendations, or insights into the meaning of the 
results. Bather a reporting of the results obtained and some 
comments and evaluation of the program itself has been the 
primary intent. In Chapter, IX, however, the results are 
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examined In relation to meanings and Implications. Accord­
ingly, the rest of this chapter Is devoted to the simulation 
runs. 
Results of Simulation Runs 
A total of seven simulation runs were made, ©lese are 
reported In this section. They may be briefly listed as 
follows: 
1. A producer supply Increase of 10 percent. 
2. A consumer demand Increase of 10 percent. 
3. A change in the retailer advertising variable. 
4. An increase of $1000 in each consumer's income. 
5. A change in the variable concerning the attitude 
by the producer of each Intermediary. 
6. A change in the minimum price that producers will 
accept, 
7. An increase in the historical price data used in 
the model. 
Œhese runs are discussed in order after some introductory 
comments. 
Many more runs could have been made, but the ones se­
lected illustrate adequately what can be learned about the 
Industry by use of the simulation technique. Because the cost 
of each run is about $50» the number of runs was kept to a 
minimum. For each simulation run only one change was made 
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so that each run could be compared with the basic run. One 
change may mean changing the data for more than one variable, 
but each change Is replaced by the basic program data before 
another change Is made. 
Bie fourth week of each simulation run will be compared 
with the fourth week of the basic run. This allows time 
enough for the effects of the change to be worked out In the 
program. Since the change made Is the only difference from 
the basic run, any and all changes In the results are due to 
the change made. 
An arbitrary value of one percent will be used as the 
test to see If the resulting change Is significant. If the 
change In the variable being examined Is one percent or larger 
the change will be assumed significant. The results obtained, 
however, will be reported regardless of whether the change is 
considered significant or not. Any change, no matter how small, 
is a direct result of the change made and thus is important 
in the analysis of results. 
Producer supply increase of 10 percent 
The equation determining the total quantity produced by 
the producer during the year was altered so that production 
increased by about 10 percent. GSie form of this equation is: 
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Y = a + Xl + b2 X2 + b3 X3 ; 
where 
Y = the total production of the producer this year, 
Xj = the quantity produced last year, 
X2 = the general price level to the processor-slaughterer 
last year, 
X3 = the optimism of the future by the producer. 
Œhe 10 percent increase was made by increasing the a for each 
of the meat classes. 
Ihe computer results are consistent with the logic of 
market behavior, namely, that the quantities at all levels of 
the program increased and the prices toward the producer end 
of the industry all decreased. Kie occurrence of a one week 
lag between purchases and sales at the processor-slaughterer 
stage, and another week lag at the retailer stage means that 
there is a lag in obtaining results from a change at the 
opposite end of the industry. As a result, during the fourth 
week of the run significant changes are observed for the in­
termediary and for the producer, but only small changes are 
obtained for the consumer, 
A review of the changes can be made more efficiently with­
out the use of a table. The producer supply was changed up­
ward about 10 percent, îhe intermediaries, in turn, purchased 
the entire supply and their quantity increased accordingly. 
The intermediary price decreased less than the one percent 
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required for significance, but, nevertheless, the change was 
in the direction expected. Œhe decrease was about $0,0017 
per pound of pork, $0,0028 per pound for beef, and $0.0017 
per pound for other meat, The price obtained by the inter­
mediary for pork and beef dropped about the same as the price 
paid, which again is not significant by the standard used, 
Ihe other meat price, however, dropped about $0,0025 per 
pound, which is significant. The prices paid by the processor-
slaughterers dropped similarly (not significant for pork and 
beef, significant for other meat) and the quantities purchased 
increased approximately 10 percent. 
Moving to the processor-slaughterer, wholesaler, retailer 
sequence the quantity movement increased somewhat more than 
10 percent on the average. ïhe quantity increases are quite 
variable from firm to firm. The prices received by the 
processor-slaughterers show several small movements, but the 
average appears to remain about the same. The prices paid by 
the retailer are almost the same as in the basic program for 
beef and other meat, but they moved upward for pork (although 
not significantly). As a result the profit levels of the 
wholesalers declined for pork, remained about the same for 
beef, and increased slightly (not significantly) for other 
meat. 
Two of the 60 households increased, but none decreased 
their purchases. Une^ectedly, the consumer prices actually 
increased slightly, but not enough to be a significant change. 
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The loss of two retailers and one wholesaler is the same 
as in the basic run. Œhe inventory levels of both the re­
tailers and processor-slaughterers increased by a significant 
amount. The dependent variables in the demand sequence for 
the consumers remained essentially the same, although there 
were some fluctuations in the product acceptability variable. 
If the program had been run for a longer period more 
changes and greater magnitudes of change might have been real­
ized. This simulation run did, however, indicate the general 
trend of price and quantity movements, A further discussion 
of the implications involved will be presented in Chapter IX. 
Consumer demand increase of 10 percent 
Consumer purchases were Increased 10 percent for this 
simulation run. TOiis change was made by altering the inter­
cept value, a, in the purchase-order quantity equation for 
the consumer. The form of this equation is; 
Y = a + bi Xi + b2 X2 + b3 X 3 + bZf X/f + b5 X5 + 
b6 X6 + by Xy ; 
where 
Y = the quantity of meat purchased by the consumer, 
Xj[ = the price of poik, 
X2 = the quantity of meat purchased by the consumer last 
week, 
X3 = the price of beef. 
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Xfj. = the price of other meat, 
= the product acceptability index, 
X5 = the consumer's income, 
Xy = the seasonal effect on meat purchases. 
It was mentioned in the discussion of the basic run that 
consistently more meat was produced than consumed. The con­
sumer demand simulation run appears to have corrected this 
inconsistency, rather than increasing the demand level above 
the existing level of supply. Œhus, one noteworthy improve­
ment in this run is that no wholesalers or retailers are elim­
inated in the fourth week, as in previous runs. This is a 
result of the larger quantities handled by the retailers and 
wholesalers due to the increased denand. 
The changes in results obtained for the fourth week of 
this run, in comparison to the basic run, are in the direction 
expected. The price changes, however, are not large enough 
to be significant. The quantity bought by the consumers in­
creased approximately 10 percent. The price to the consumer 
also increased for all three meat classes, but on the average 
the increase was only #0.0002 per pound. This smaller than 
expected increase in price perhaps is a result of the low 
level of demand in the basic run, Bie direction of change is, 
however, what would be expected as a result of a denand 
increase. 
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The amount purchased by retailers also Increased, al­
though less than 10 percent, for pork and other meat. %e 
change in beef purchases by the retailers was not signifi­
cant, In turn, the retailer inventories decreased in the 
simulation run allowing for the greater increase in sales 
than in purchases. The prices paid by the retailers are also 
larger (but not significantly larger) than in the basic run. 
Hiis again would appear to be a change in the right direction 
for a demand Increase. 
The quantities sold by processor-slaughterers are higher 
in the same proportions as the retailer purchases. The 
prices obtained by the processor-slaughterers did not seem 
to be affected. There are essentially no changes from this 
point in the industry on through to the producer. The lack 
of change at the producer end of the industry is a result of 
both the low level of demand used in the basic run and the two 
week lag Involved in tracing changes through the industry. 
Along with the greater increase in consumer purchases, 
some changes are noted in the values obtained in the product 
acceptability index for each meat class. The changes are not 
significant, but the product acceptability values for pork 
were slightly lower and those for beef and other meat slightly 
higher than the values obtained in the basic run. 
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The greatest value of this simulation run may lie In the 
verification that the consumer demeuid «as too low or out of 
balance In the basic run, rather than In explaining the re­
sults of a demand Increase. In actuality, It would be more 
correct to say that conversion factors to Include exports from 
Iowa are too low, rather than saying consumer demand is too 
low. The changes caused by the 10 percent increase in demand 
were, however, in the direction expected, although the magni­
tudes were less than expected. A change of 20 percent might 
have given more significant results. 
Advertising variable change 
The advertising of the meat classes by the retailer was 
examined in the third simulation run. The advertising vari­
able in the basic run was a random distribution in that a ran­
dom number table was used to assign the values of the adver­
tising index. For this simulation run each retailer was as­
signed the maximum advertising value, 10, for pork and the 
minimum advertisigg level, 0, for beef and other meat. This 
means that all retailers advertised pork each week and noMe of 
the retailers advertised beef or other meat. 
The advertising variable enters the program in two 
places. First, it influaices the price the retailer charges 
for the meat class. As a result the simulation run indicated 
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a $0,0007 drop in the average pork price (not significant) 
and a significant average Increase of $0.0143 and $0.0102 in 
the beef and other meat prices, respectively. 
The second use of the advertising variable is in deter­
mining the preference value of the retailers by the processor-
slaughterers (see Table 5t one line past identification number 
164), Since each retailer In the separate meat classes were 
given identical advertising index values, this variable changed 
the preference indexes identically; thus, it essentially had 
no effect on the preference function. It did, of course, 
change the preference function from the basic run (inasmuch 
as the values did vary In the basic run and the advertising 
variable did affect the choice of retailer). 
In this run, Betaller 19 was dropped from the program at 
the end of the first week. Wholesaler 3 was dropped at the 
end of the fourth week. The retailer loss came as a result 
of a different selection of retailers than in the basic run 
by the consumers. The wholesaler loss also occurred in the 
basic program, but with a different firm. 
Although the pork price decreased and the beef and other 
meat price Increased to the consumer, the amount purchased by 
the consumer was not affected In the manner e]g)ec#ed. The 
quantity purchased of all meat classes increased. It was ex-
pectedrthat beef and other meat sales would decrease as a 
result of the higher price. 
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No significant price or quantity changes occur elsewhere 
in the industry. Small price and quantity variations do ap­
pear, but no consistent patterns are observed for either pork 
or for beef and other meat. The order price obtained by the 
processor-slaughterer is somewhat higher (not significantly) 
for pork and the beef and other meat values are the same as 
in the basic run. 
Although not significant changes, the product accept­
ability of pork decreased due to the pork advertising, while 
the acceptability of beef and other meat increased. The 
profits attained by the wholesaler were affected to the ex­
tent that the profits attained for the pork meat class were 
lower while the profits for beef and other meat were higher. 
!Ihe advertising change thus caused some changes in the 
results obtained, but these changes were not as large as ex­
pected. The prices to the consumer changed as expected, but 
the quantity levels throughout the system did not respond in 
the manner anticipated. "Oie use of index values of either 0 
or 10 and not intermediate values for the advertising data 
changes, and removing the advertising effect from contention 
in the preference function, seems to be the underlying factor 
in these results. 
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Increase In consumer Income 
Œîie effect of an Increase in the income of consumers is 
the information sought In the fourth simulation run. Each 
consumers* income was increased by $1,000, It was decided to 
use an absolute value increase rather than a percentage in­
crease, This allows the lower income consumer's income to 
increase relatively more than higher income consumers. As 
lower Income households probably have a higher income elas­
ticity for meat, a greater demand change will result from an 
income change for the lower income households (89, p.32). 
(Die simulation run shows an increase in consumption. 
But, as in the second simulation run "vrtien demand was increased 
10 percent, the low level of demand in the basic run and the 
two-week lag contained in the program provides for a lack of 
change in the producer and intermediary stages of the indus­
try. The only change in the number of actors is the deletion 
of Wholesaler 2 in the fourth week. 
The total purchases by all consumers Increased 3 .2  pounds 
for pork, 9.9 pounds for beef, and 3.5 pounds for other meat. 
These changes are significant. The prices paid by the con­
sumers also increased, although not significantly by the cri­
terion used. Ghe quantities purchased by the retailers show 
some variation from the basic run, but the average amount 
purchased remained essentially the same. The price paid by 
the retailer moved upward for pork and beef, while the price 
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paid for other meat did not change. The prices charged by 
the processor-slaughterers varied somewhat from the basic 
program, but the average remained essentially the same. 
The prices offered by the processor-slaughterers and 
intermediaries are about the same as those offered in the 
basic program. The pork price for Processor-slaughterer 4 
did show a significant increase, even though the other actors 
in the model did not increase significantly. %ie product 
acceptability variable value for pork decreased and the val­
ues for beef and other meat increased. (These were not sig­
nificant changes, however.) 
Since the sales by the retailer increased and the pur­
chases by the retailers did not increase, the inventory 
levels of the retailers have decreased relative to the basic 
run. The quantities produced and sold by the producers re­
main the same as those found in the basic run. 
This simulation run does indicate that income increases 
for the consumer result in increased purchases of meat. In 
turn, this increase in deaand causes the retailer to charge 
higher prices. The decrease in inventory found in this run 
would eventually have to be compensated for by buying more 
and/or selling less. 
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Change In producer attitudes 
Bie attitude that the producer has of the intermediaries 
to "Which he may sell has a large influence on where he sells 
in the real world situation. If the producer likes a certain 
type of intermediary he will sell there, even though he may 
well do better elsewhere. This may be partly a result of 
habit, a lack of knowledge of the alternatives, or merely the 
refusal to believe the facts he has available. This simula­
tion run changes the attitudes that the producer has concern­
ing the intermediaries to a fixed pattern. The basic program 
used a random distribution of attitudes in the preference 
equation which is as follows: 
Y = a + bi + b2 X2 ^3 X3 + A + 3 , 
where 
Y = preference value of intermediary by the producer, 
= the price the intermediary offers to the producer, 
X2 = the distance the producer is from the intermediary, 
X^  = the attitude that the producer has of the inter­
mediary, 
A = the constant value assigned in relation to whether 
the producer sold to this Intermediary last week. 
3ie 3 is added to assure that the preference value is positive. 
Bie attitude pattern used for this simulation run as­
signed values of X3 (A2PI) as indicated in Table 44. Oie 
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Table 44. ATPI values for simulation run 5 
Inter­ 1 2 3 4 5 6 7 8 
mediary & & & & & & & & 
9 10 11 12 13 14 15 16 
1 10 9 8 7 4 4 3 3 
Pork 3 3 2 2 2 1 1 1 
and 2 3 3 4 4 7 8 9 10 
beef 1 1 1 2 2 2 3 3 
3 3 3 2 2 2 1 1 1 
10 9 8 7 4 4 3 3 
4 1 1 1 2 2 2 3 3 
3 3 4 4 7 8 9 10 
1 2 1 2 3 3 1 2 2 
2 2 1 1 2 3 1 1 
Other 2 0 0 0 0 0 0 0 0 
meat 0 0 0 0 0 0 0 0 
3 1 2 2 1 3 1 1 1 
3 1 2 2 2 1 2 3 
4 9 9 10 9 8 9 10 9 
8 9 10 10 9 10 8 9 
pork and beef values were assigned identically with Producers 
1 through 4 preferring Intermediary 1, Producers 5 through 8 
preferring Intermediary 2, Producers 9 through 12 preferring 
Inteimediary 3» and Producers 13 through 16 preferring Inter­
mediary 4. ®ie other meat attitude values were arranged with 
all producers preferring Intermediary 4, Intermediary 2 is 
not an available choice for the other meat class. 
Bie sales by the producer in every case exactly followed 
this attitude preference index. In other words, the preference 
equation in each case, although containing other variables, 
was controlled by the attitude index. This is a result of the 
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level of the regression coefficient assigned to the attitude 
variable. The value of 0.4 was used in both the basic and 
simulation run. Ihe coefficient used for Xi is 1 and for 
Xg is -0,001. These coefficients are discussed in Chapter 
VI. 
The quantities sold by the producer were exactly the 
same for both the basic and the simulation runs. The quan­
tities purchased by the intermediaries and the processor-
slaughterers were influenced by the places where the pro­
ducers sold. In turn, the inventory levels of the 
processor-slaughterers changed accordingly. The pattern of 
attitudes used did not, however, cause any of the processor-
slaughterers to drop from the program. Retailers 16 and 19 
were deleted as in the basic run, but Wholesaler 2 was not 
deleted. 
Price changes did occur at the intermediary and 
processor-slaughterer purchase levels, although the price 
changes were not large enough to be classed as significant. 
The price changes occurred because of the different quantity 
levels in the firm* s transactions. The price paid by the 
processor-slaughterer at the terminal buying direct (Inter­
mediary 1) decreased and the price paid by the processor-
slaughterer in the interior (Intermediary 3) increased for 
all three meat classes. The other intermediaries remained 
about the same. These changes were also found for the price 
offered by the processor-slaughterers (80BPS) and the price 
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paid by the processor-slaughterers (OBPS). The price re­
ceived by the Intermediary (RETIP) values remained about the 
same. 
The sales and prices of the processor-slaughterers, the 
purchases and prices of the retailers, and the purchases and 
prices paid by the consumers were not affected significantly 
by the attitude pattern used in this run. These prices and 
quantities did fluctuate somewhat from those obtained in the 
basic program run, but the averages ranained approximately 
the same. 
The main value of this run was to indicate that the 
model places primary emphasis on the attitude that the pro­
ducer has toward the intermediary in determining the inter­
mediary at which the producer sells. Œhus, assuming that the 
producer attitude is of primary importance in the Industry in 
determining producer sales points, the model appears to be a 
realistic representation. 
Change in minimum price acceptable to producers 
In the basic run and the previous simulation runs the 
price paid by the intermediaries always exceeded the minimum 
price that the producers would accept. This simulation run 
increased the minimum price that producers would accept by 
increasing the margin of profits desired by the producer. 
CRils margin was arbitrarily raised #0.05 for pork and $0.02 
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for beef and other meats. The producer minimum price equation 
is presented in Table ? (one line below Identification number 
259). 
This simulation run failed to complete the four weeks 
that it was set to run. At the point near the end of the 
fourth week where firms are added and deleted the program 
added the 25th retailer and the 7th processor-slaughterer. 
Provision was made in the program for a mazimum of 24 re­
tailers and 6 processor-slaughterers and, thus, when the 
extra firms were added, the program halted, ïhe additions and 
deletions of firms to the program came about in the following 
manner: In the second week one retailer was added. In the 
third week two more retailers and one processor-slaughterer 
were added. Processor-slaughterers 2, 3» and 4 were also 
deleted in the third we^ . In the fourth week two more re­
tailers and two more processor-slaughterers were added, while 
Processor-slaughterer 5 was dropped. No wholesalers were 
added or dropped from the program and no retailers were 
deleted. 
Addition and deletion of firms was caused, of course, by 
the increase in the price minimum that the producer would 
accept. The great number of additions and deletions, however, 
were caused partially by the way the program was written. The 
initial problem was the fact that the producers sold very 
little other meat in the second week because the minimum 
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price desired by the producers before selling vjas not reached. 
This meant that processor-slaughterer purchases were less than 
sales at the testing point and thus transferred the program 
out of the retailer, wholesaler, and processor-slaughterer 
transaction sequence. This tzransfer meant that the total 
purchases by the retailer was not computed for other meat 
which, In turn, caused the retailer to be added. The cri­
teria of purchases being greater than sales times 0,8 was not 
met (see Table 8, line below Identification number 202), 
The third week again experienced the same problem, but 
the low amount of sales of other meat by the producer also 
restricted the amount of purchases of other meat by the 
processor-slaughterers enough to cause some processor-
slaughterer Inventories to become very low (In fact minus). 
%U8, these processor-slaughterers were deleted. At the same 
time, however. Processor-slaughterer 1 was able to purchase 
enough of the other meat sold by the producers that whai the 
test (see Table 8, one line below Identification number 301) 
was made to see If processor-slaughterer should be added to 
the test came out in the affirmative. Œhe test provides only 
a check of the total orders of the firms in the program 
against the maximum quantity levels allowed for the particular 
firms remaining and in this case Firm 1 was the only nne 
remaining. These conditions again developed in Week 4. 
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The additions and deletions were caused thus by a large 
proportion of producers deciding not to sell in a particular 
week. If the margin value change for the other meat category 
had been $0,01 instead of $0.02 the problem of too many firms 
being added would probably not have arisen. 
The change made for this simulation run was a realistic 
change in that the sales by producers could lPery well decrease 
by a substantial amount in a particular week. The program 
developed for this study, however, could not handle this 
change because the price change does not occur rapidly enough, 
A comparison of the third week prices offered by the inter­
mediaries for other meat indicates that the prices are approx­
imately $0.01 higher (which is a significant change), but this 
Increase was not enough. The beef prices also increased about 
$0,0035 (which is a significant change) over the basic program 
run in the third week. The producers also withheld beef from 
the market, but not as great an extent. 
This simulation run provides the information desired 
about the results of increasing the price minimum required by 
producers before selling, even with the above difficulties. 
The program did react to the situation by intexmedlarles 
offering higher prices to the producer to Induce him to sell. 
In addition to the Increased prices offered by the Inter­
mediaries, the prices paid by the processor-slaughterers also 
raised accordln^y. The price increases were in the direction 
that would be ei^ected, but not of the magnitude needed. As 
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mentioned before If only part of the price mlnimms had been 
raised or raised by a smaller magnitude the problems encoun­
tered probably would not have arisen. The quantities obtained 
In the simulation run were lower, of course, in accordance to 
the lower producer sales. 
If the program had been written differently the know­
ledge that the producer can hold livestock only one week before 
selling would have corrected the continuation of deletions 
and additions in later weeks. 
Change of all historical price data 
%e last simulation run examines whether the industry 
will return to a relatively stable price level if a large 
price change were to occur for a short period. Pour variables 
are used in the program to provide prices from previous weeks 
(ODEP, OIPWS, OEPS, and PRCC). Œhe historical prices for the 
weeks previous to the first week of the simulation run must 
be fed in as data. These historical prices were raised. The 
variable of price between wholesaler and retailer (ODEP) and 
of price between wholesaler and processor-slaughterer (ODPWS) 
were raised #0.04 for pork, $0.05 for beef, and $0.03 for 
other meat. The order price paid by the processor-slaughterer 
(OEPS) was raised $0.03, $0.04, and $0.02 for pork, beef, and 
other meat, respectively. The price paid by the consumer 
(PECC) was raised $0.05, $0.06, and $0.04 for pork, beef, and 
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other meat. The elze of these price increases are arbitrary. 
The increase used was slightly larger than 10 percent. 
Instead of using the fourth week of the basic and simula­
tion runs as the only comparison, mention will be made of some 
of the values obtained in earlier weeks. The results at the 
end of the fovrth week are very similar to the results ob­
tained in the basic run during the fourth week. Retailer l6 
and 19 were deleted in this simulation run as in the basic 
run, but Wholesaler 2 remained in the program. 
Consumers purchased a smaller amount the first week of 
the run, but by the fourth week the average purchases by the 
consumers were the same as in the basic run. The higher price 
was the reason for decreased purchases in the first week. 
The price to the consumer was significantly higher during the 
first week of the simulation run, but gradually it worked down 
until the fourth week iriien it was only about #0.002 higher on 
the average for all meat classes. 
The quantities of the transaction arranged by the lAole-
salers were essentially the same in the fourth week of the 
two runs. The prices charged by the processor-slaughterers 
and paid by the retailers were larger in the firstweek, 
but by the fourth week the price increase over the basic run 
was quite small. The wholesaler profit level indicates that 
the spread between these prices was somewhat larger for pozk 
and smaller for the other meat, with beef remaining about the 
same. 
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The prices paid by the wholesalers and Intermediaries 
followed the same pattern over the weeks as the prices pre­
viously mentioned. Ihe quantities sold by the producers and 
eventually purchased by the processor-slaughterers remained 
the same as in the basic run of the program. The product 
acceptability index was lower for all meat classes in the 
simulation run. 
This simulation run shows that prices will return to an 
equilibrium level even though a substantial price change is 
made in the historical price data. One of the main factors 
causing or allowing the prices to return to a similar level 
to those in the basic program run is the level of the inter­
cept values. %e additions or deletions in each equation are 
always In relation to this fixed constant. As the historical 
price is only one variable in the new price computation the 
effect is damped somewhat each week. 
General comments on simulation runs 
Many other simulation runs could have been made. For in­
stance, several other consumer characteristics could have been 
changed, distances from actor to actor might have been changed, 
different decision rules on addition and deletion of firms 
could have been examined, the demand and supply changes could 
have been decreased, rather than increased, and different 
magnitudes of change could have been tested, and transportation 
and other costs might be altered just to name a few things. 
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The main purpose of this section has been to indicate 
the nature of the changes in results obtained when the simula­
tion changes were made. These simulation runs provide for 
two objectives to be reached: One is to indicate the results 
obtained from the addition of these specific changes; the 
second is the provision of further verification that the pro­
gram is fairly realistic, workable, and useful as a tool in 
analyzing the meat-product industry. 
The simulation technique is one of precision in that the 
interdependencies and interactions in the model provide for 
changes throughout the industry. Each of these changes is a 
direct result of the simulation run, dhe next chapter exam­
ines the implications and meanings of the results obtained in 
the basic and simulation runs. 
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CHAPTER IX* REOOMMENEATIONS AND IMPLICATIONS 
The model has now been developed and used to represent 
the meat-products Industry In the basic run and in a series of 
simulation runs, The next step in order to complete the study 
is to search the model and results for the meanings, interpre­
tations, implications, and recommendations that can be ob­
tained for the use of the meat-products industry. 
Ihe basic model was constructed as comparable to the 
actual industry situation as possible. Regardless of all 
attempts, however, some sections of the model and the results 
obtained from these sections are at least partially predeter­
mined by the program, Bius, in some cases the implications 
that are ascribed to the model may actually have been the 
result of the logic or assumptions underlying the model. An 
attempt will be made, therefore, to indicate the reality and 
validity of the points brought out in this chapter. 
Discussion of Individual Segments 
Each actor group will be examined separately starting 
with producers and continuing through the industry. Hie com­
ments in relation to the basic run and the simulation run 
will not necessarily be differentiated, although in most cases 
reference to specific runs will be indicated. 
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Producers 
Ihe program does not look closely at production decisions 
by the producer, since production changes require a consider­
ably longer time period than that used by the model. The 
amount of production Is determined In relation to the quantity 
produced last year, the price level last year, and the partic­
ular season of the year the model Is representing. The as­
sumptions used are merely that the production this year varies 
directly with the level of production last year and that a 
higher price last year will tend to cause a higher production 
this year. 
Oie main concern of the model with reference to producers 
Is the place of sale. In the simulation run iriiere the values 
of the attitude by producer of inteimedlary variable was 
changed to a set pattern, the importance of attitudes in pro­
ducer sales decisions are illustrated. %e strict adherence 
of preference to attitude is, of course, a result of the way 
the program was written, This characteristic, however, does 
seem to occur in the actual industry (97» p. 201). Œhis is 
also evidenced by producers in the same locality with a simi­
lar product and facing similar prices and costs, selling to 
different intermediaries. Thus, an inteimedlary wishing to 
increase his transactions would be advised to spend money to 
try to change the producers attitude concerning them, rather 
than merely raising its price offered a small amount. An 
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intermediary might try to educate the producer concerning the 
benefits of selling to his particular fiim, Oie inteimediary 
must encourage the producer to change his habits to increase 
purchases. 
The price minimum in the model which the producer uses to 
decide whether his production in a given week should be sold 
or not is perhaps a little different from that actually used 
by the producer. The expected price change used, as a portion 
of this price minimum, would appear to be the primary concern 
of the producer. If he thinks the price will go up he will 
keep his animals a little longer. The cost of production and 
margin of profits he desires may or may not be obtained, but 
within a short period after the animal is ready for market it 
must be sold. More accurate forecasting of prices in the fu­
ture would appear to be of help to producers. 
The model derives the price obtained by the producer as 
the net that remains after all marketing costs have been paid. 
CRiis computation of prices obtained from different intermedi­
aries would appear to be a very useful one for producers in 
the meat-products industry. This net price would appear to be 
the most relevant criterion of selection of intermediary for 
the producer. In other words, the attitude of the producer, 
as used in the model, appears to be the critical consideration 
238 
at the present time, but far the vise producer it would appear 
that a comparison of net prices would be the most valuable 
decision criterion. 
The producers as a group determine the 8iq>ply of each m*at 
class. The model used does not provide much information or 
regulation in detezmining the total supply level. The model 
does provide a means of looking at what happens when the sup­
ply level changes. This was done in the first simulation run. 
As the supply increased the prices dropped. This was shown in 
the simulation run and is what would be expected from economic 
principles. The slope of the supply and demand curves deter­
mines how much the price must fall for a certain supply in­
crease. This is an actual shift in the 8iq>ply curve rather 
than a movement along it. The producer would probably prefer 
the more elastic supply curve. This is discussed more thor­
oughly later, considering supply and demand jointly. 
Intermediaries 
Over the past few years the use of intermediaries has been 
c hanging. The short-run aspects of this model and the great 
influence of producer attitudes in selecting intermediaries 
does not allow for an accurate appraisal of trends in inter­
mediary usage. A fifth type of intermediary, the auction, was 
not included in the model at all, because of the small quantity 
of slaughter animals that move through the auction (67, pp. 5 
and 6). The prices offered Iqr the intermediaries Éoes give 
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some indication of where the producers can get the most money 
for their product, The transportation cost in delivering the 
product, however, must also enter into the producer's decision. 
The prices offered by the intermediaries would, however, in­
dicate that the two direct selling to processor-slaughterer 
options would gain relative to the terminal and local dealer 
options. The present trend in the industry seems to "be in 
this direction (51)» 
The implication involved in the above discussion is 
merely that the terminal and local dealer will have to lower 
their costs and/or increase their services, somehow, if they 
are to continue to compete successfully. 
Further simulation runs could lead to more information 
concerning the role of the various intermediaries in the 
future. 
Processor-slaughterers 
The location of processor-slaughterers was Included in 
the model in that Processor-slaughterer 1 was specified as the 
processor-slaughterer located at the terminal, while the others 
were located in the interior. The other meat classification 
was somewhat different as Processor-slaughterer 1 was consid­
ered to be a large processor-slaughterer and the others smaller 
firms. 
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Œhe present Industry trends show beef and pork processor-
slaughterers moving to Interior points, while the processor-
slaughterers of other meat are growing larger (97, P. 339-373)* 
The model; however, is not constructed in a manner that exam­
ines or gives much information about the trend of processor-
slaughterers. The prices paid in buying livestock direct by 
the two types of processor-slaughterers may, however, shed some 
light in this area. For beef and pork in almost every case 
(Tables 40 and 4l) the price paid by the interior processor-
slaughterer is larger than that paid by the terminal located 
processor-slaughterer. In turn, the large processor-
slaughterer price for other meat is larger for the last five 
weeks of the basic run (Table 42). These prices indicate that 
the trends mentioned are reasonable and likely. 
The ei^ jected decrease in the use of terminal markets ties 
in well with the present trend in the shift of processor-
slaughterers to interior points. The terminal located 
processor-slaughterer also buys direct, as well as from the 
terminal, and thus does in a sense have some interior market 
characteristics. Accordingly, this study certainly does not 
show that all processor-slaughterers will move to interior 
points, but It merely Indicates that the trend to interior 
points seens likely to continue. 
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The prices obtained in sales by the various processor-
slaughterers indicate no specific differences in relation to 
location (or in the case of other meat, size). The gross re­
turns by the processor-slaughterers are a result of the quan­
tities handled and the purchase and selling price. !Eie addi-
tion-and-deletion-of-firms criterion was not based on gross 
returns, but the quantities handled. Hie additional firms 
added were automatically designated as interior (or small) 
processor-slaughterers by the model. Either location of 
processor-slaughterer may be deleted by the model. The model 
did not add or delete any processor-slaughterer firms, except 
in the sixth simulation run where the producer price minimum 
was changed. It appears, therefore, that the number of 
processor-slaughterers is adequate. The distribution of ter­
minal and interior located processor-slaughterers is not pro­
vided with any further inferences from the runs made of the 
model, %e model is essentially of a short-run nature. 
Wholesalers 
®ie separation of the wholesaling function from the 
processor-slaughterer is not always true in the industry. It 
was required in the model for convenience and programming ease. 
As one or more wholesalers were dropped in the basic run and 
most simulation runs, this would indicate that either too many 
firms were included or that the decision criterion is incor­
rect, In the meat-products industry several wholesalers call 
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on each retailer, which tends to keep the ratio of retailers 
to wholesalers fairly low. Over time the number of wholesalers 
may tend to decrease; hence, the alternative of too many whole­
salers would appear correct. 
The decision criterion used in deleting firms was a very 
generous one. Thus, support for the alternative of an incor­
rect decision criterion does not se^ relevant. 
The difference between the amount paid by the retailer 
and the amount received by the processor-slaughterer, minus 
the costs to the wholesaler, yields the wholesaler profit lev­
el. The wholesaler need not make a profit on each transaction, 
but only on the total transactions involved. This seems real­
istic and implies that wholesalers should be concerned with the 
over-all picture rather than the one specific transaction. 
Retailers 
The quantity the retailer sold in the model fluctuated 
more than the quantity he purchased. This is not necessarily 
true in the actual retail outlet. In the model this is the 
result of using an average of only three consumers purchasing 
from each retailer, %e intercept value, in turn, keeps the 
quantity purchased at a fairly stable level. The actual re­
tailer in the industry could better adjust his purchases in 
relation to his sales and inventory. 
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Ihe advertising by the retailer of meat items is an impor­
tant facet of his retailing decisions. The third simulation 
run used in this study provided some insights into advertising 
decisions, but further runs -would provide additional and better 
information. As in the actual retailer situation, the increase 
in advertising of a meat class is accompanied by a price re­
duction for this meat class. At the same time an increase in 
the quantity sold of this meat class would be expected and was 
obtained in the simulation run. dhe advertising of a meat 
class by the retailer many times is carried out to attract 
customers into the store. CRius, the ejected profit is from 
the increased sales of other goods. In the simulation run 
beef and other meat sales increased along with pork sales. 
This supports the previous statement, but this increase was 
not actually expected. The increase would be expected in non-
meat itens, but the expected assumption was that pork would be 
substituted for beef and other meat. The advertising implica­
tions cannot, however, be determined accurately with the model 
using the results of one simulation run. 
Retailer additions and deletions used a quantity-based 
decision criterion. Since firms were dropped in the basic run 
and most of the simulation runs the implication might be that 
fewer, but larger, retailing firms are needed in the model and 
the Industry. This implied condition does actually seen to be 
the trend in the actual industry (97» p, 409), but to make this 
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statement or Implication from the model results may not be 
valid, The fiim deletions in the model might be a result of 
the small number of consumers purchasing from each retailer 
and not a true size change indicator. 
Consumer s 
A fairly thorough attempt was made in the program to bring 
in consumer characteristics and other factors influencing con­
sumer demand, as well as the consumer's choice of retailers 
and level of purchases. 
The product acceptability of the meat classes tended to 
vary in almost every simulation run. This change was due to 
the changes in the prices paid the previous week. If the 
prices were high in the previous week the product acceptabil­
ity of this item decreased for this week. In other words, the 
higher the historical price the lower the degree of accept­
ability of the meat class to the consumer. This indicates the 
substitutability among meat classes. 
In the fourth simulation run the characteristic of the 
consumer income level was changed. Other simulation runs 
could have been made changing other consumer characteristics. 
The higher income level caused larger purchases of all meat 
classes by the consumers. %ls increase in demand also caused 
the prices to rise, A gradual increase in per capita income 
is being observed in Iowa and in the United States, Thus, as 
incomes rise a higher consumption of meat can be expected. 
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This Increase in demand can be planned for by the rest of the 
meat-products industry. It is also interesting to note that 
the increase in beef purchases was three times larger than for 
either pork or other meat. This result is also consistent 
•with the consumption changes presently being observed in the 
industry (52, pp. 8 and 9). This means that beef producers 
and handlers can e^ ect the main part of the rise in meat con­
sumption to be allocated to beef. Pork and other meat pro­
ducers and handlers may either accept this or plan their ad­
vertising and other activities to attempt to change this ap­
parent pattern. 
The second simulation run was made by increasing the demand 
for each meat class 10 percent. This demand increase, as ex­
pected, increased the price level of the meat classes. The 
extent of the price change in relation to the quantity change 
depends upon the elasticity of the demand and supply curves. 
The more elastic the demand, the smaller is the price change 
experienced, which would be desirable in the eyes of the con­
sumer. The demand increase causes a shift in the demand curve 
rather than a shift along the existing demand schedule. Later 
supply and demand changes will be discussed more thoroughly. 
The supply curve change was discussed previously, but these 
two must actually be discussed together to obtain an accurate 
interpretation. 
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This concludes the discussion of the individual segments. 
An over-all view will now allow further comments and 
interpretations. 
Interpretations of the Over-all Relationships 
In addition to the analysis of the various segments of 
the meat-products industry the model was developed to obtain 
Interactions among segments. Ihese over-all interpretations 
are perhaps the more valuable. This section is divided into 
different subheadings in relation to types of decision proce­
dures. 
Prices and pricing policies 
The model assumes that the basic price making point is in 
the retailer, wholesaler, processor-slaughterer transaction 
sequence. The pricing system is built in the model using this 
assumption. No actual test or proof of the validity of this 
assumption can be made with the model. 
In working with the model the price changes were usually 
started at one end of the system. The movement through the 
system is accomplished by the various interactions (with the 
pricing assumption tieing things together). In the simulation 
runs it was found that pricing changes at one end did tend to 
change the whole series of prices, but not to the extent ex­
pected. A two week time lag is essentially built into the 
model on both quantity flows and price changes. Because the 
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simulation runs were completed for only four weeks this did 
not allow for all changes to be completed. 
In the meat-products industry a time lag also appears. A 
change in producer prices does not immediately cause a change 
in retailer prices. The actors in the various segments, 
through careful examination of prices at other levels are able 
to anticipate price changes and plan accordingly. 
%e seventh simulation run, in which all historical prices 
were raised, provides some knowledge of equilibrium conditions 
in the industry. These results indicate that the prices would 
return to an equilibrium level. The equilibrium level might, 
however, be somewhat higher than the basic run equilibrium lev­
el, Even though these results may be a function of the model 
design, it still would appear that the results are applicable 
to the industry. Also, because the model is short run and 
price equilibrium levels are long run in nature, complicates 
any inferences that might be made from the model. 
The pricing levels in the model and some of the price mar­
gins may look somewhat unrealistic in that the price is for a 
given carcass weight quantity throughout the model. This must 
be kept in mind while examining the results and relating them 
to the industry. 
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Quantity levels 
The quantity figures also look somewhat unrealistic be­
cause of keeping the quantities In carcass weight equivalents. 
The quantity figures are constantly being adjusted throughout 
the model for two reasons. The quantities must be kept at a 
one-flftleth of Iowa equivalent segments of the model. The 
movement of meat out of Iowa In the form of exports Is also 
provided for In the model. 
The level of demand, or the conversion rates, were low In 
the basic run of the model. The conversion rates for exports 
would appear most likely to be the one that Is low. Histori­
cal data Indicates that the population of Iowa is not in­
creasing as fast as production is Increasing, As a result 
the meat-products industry exports are increasing. This trend 
of increasing e^qaorts was not adequately taken into considera­
tion in deriving the export conversion constants. 
The dropping of firms in several runs also may indicate 
that firm numbers are decreasing and quantity levels per firm 
increasing. The actors in the various segments of the model 
were usually assumed to be of similar size in the model. This 
is not necessarily true in the industry. There may be a 
tendency, however, toward more uniformity in size due to 
economies and diseconomies of scale. 
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Da 
Figure 9. Supply and demand relationships 
Role of supply and demand 
Supply and demand have been briefly discussed separately 
but a more meaningful discussion can be developed looking at 
these jointly. Figure 9 will be referred to in this 
discussion, 
The model was prepared assuming that the basic or ini­
tial supply was by the producer and the basic or initial de­
mand was by the consumer. The relative price determining 
point, was assumed to be in the retailer, wholesaler, 
processor-slaughterer transaction sequence. In other words. 
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the effects of supply or demand changes at the initial point 
are transferred to the relative price determining point. 
Si, 82, Dj, and Dg are representative of possible supply 
and demand curves at the relative price determining point. 
TMe intersection of and would be the price and quantity 
of sales arranged by the wholesaler. The simulation run, 
where supply was increased by 10 percent, shows a shift in the 
supply curve to 82. The intersection of 82 and would be 
the new price and quantity arrangement. Likewise, the demand 
change simulation run would make the relative intersection 
point that between D2 and TOiis is at a higher price and a 
somewhat higher quantity level. If both demand and supply in­
creased, the Intersection of D2 and 82 would be relevant. This 
would be at a higher quantity and may be the same or a somewhat 
higher or lower price. 
The relation of the price change to the quantity change 
depends on the slope or elasticity of the curves involved. 
There would be an advantage to the producer if the demand curve 
was inelastic for a decline in supply. In turn, there would be 
an advantage for the consumer if the supply curve was inelastic 
for a decline in demand. In actuality, however, the more elas­
tic that both curves are, the more stable the price and the 
"better" for all actors involved. This, of course, involves 
the value judgement that small price variations are preferred 
to large variations. Thus, it would appear to be desirable for 
251 
all actors to be fairly responsive to price changes. With 
this responsiveness no one will be seriously hurt by reason­
ably small supply and demand changes and more relevant and 
adequate long run planning can be achieved. 
Supply and demand curves S3 and D3 are placed on Figure 
9 to indicate or represent the supply-demand interaction at the 
producer level. The quantity in carcass weight would be the 
same, but the curves and thus the interaction point and the 
price is at a lower level. These curves are drawn more inelas­
tic than the higher curves because quantity changes at this 
level in the fairly short run are not made easily. 
One recommendation in relation to supply and danand is 
that each actor analyze the curves which are relevant in his 
particular case and make plans in terms of how he can react 
most favorably to different situations. However, the ability 
of the entire segment to be responsive to changes may be of 
greater importance than each actor's responsiveness. 
Information flows and decisions 
Many different factors are utilized by the various actors 
as information for making decisions. The main item of informa­
tion used by all actors is the set of prices in use by the in­
dustry. There are, however, many prices in the industry and 
infoimatlon is needed not only on present prices, but also on 
past prices and relationships. Œ5ie several factors involved 
in determining these prices are also valuable Information. 
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Quantity flows, consumer characteristic changes, Industry and 
segment trends, and many other factors all provide needed in­
formation to actors. Indeed, the list of all variables used 
in the model would be a good starting point in specifying all 
the informational needs of the many actors in the industry. 
The way these forms of information are obtained and used 
by the actors is of primary importance in the model and in the 
industry. Each price and quantity computation, each preference 
procedure, and each decision function uses independent vari­
ables as information. These variable values are taken from the 
machine storage in the model. Each of these equations will not 
be discussed in relation to the relevance of this or that vari­
able to the item being determined. In some cases relevant 
items may have been unintentionally omitted in the model. (Hie 
reader is referred to the model to examine the infoimation used 
by the model in determining various dependent values. A few 
comments will next be made in relation to sources of information 
and information flows in the industry. 
Most price Information is available from various publica­
tions and the radio for use by fiims. The telephone also pro­
vides a means of finding up-to-the-minute prices and quantity 
flows. Other types of information are obtained by keeping 
good records within the firm itself and still other information 
is obtained from secondary sources. Thus, there are many 
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sources of information, but some kinds of information are dif­
ficult to find and put to the best use. 
The primary or essential rule that could be given in re­
lation to information is the simple one of maximizing informa­
tion, The decision criteria in the model require two types of 
information. First, they need information as to what a good 
criterion for the decision is and then they need the informa­
tion to test the criterion selected. The several decision 
criteria for adding and deleting firms in the model have been 
made especially broad. In other words, there can be consider­
able variation in either direction before firms are added or 
dropped. The informational needs for this type of decision 
are especially difficult because group information as well as 
self information is needed for the decision process to occur. 
General Comments 
This chapter has discussed the various segments of the 
industry and the industry in an over-all nature. The major 
benefits that could be brought out centered around supporting 
evidence of present trends occurring in the industry. The 
model thus provided support to such assertions as retail firms 
are growing larger, the terminal is decreasing in importance, 
there is a movement of processor-slaughterers to interior 
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locations, and "beef consumption rises more than pork and other 
meat consumption as incomes rise. 
The use of more simulation runs would provide useful in­
formation for individual decision makers in relation to inter­
mediary usage, selection of transaction partners, and advertis­
ing and pricing policies. Actors in the industry should, how­
ever, obtain, as a result of this study, a better understanding 
of the interactions and movements in the industry. This addi­
tional item of information combined with the informational 
needs indicated by the equations in the model, should provide 
the actor with a base from which to plan and make decisions. 
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CHAPTER X: SUBiARY AND CONCLUSIONS 
This study was completed to provide an over-all view and 
procedure for analysis of the interrelationships in the market­
ing production sequences in agriculture, of which the prototype 
was the meat-products industry. Much work has been done in the 
past in relation to the various segments of the meat-products 
industry, but the examination of the interactions among seg­
ments has not been given adequate attention. The effects of a 
change in one segment upon all other segments was given major 
emphasis in this study. 
Summary 
The first step in this study was to examine the relevant 
literature and to develop the objectives of the research de­
sired. The problem was then specified, which stressed the 
over-all workings of the meat-products industry. The research 
was directed in the area of finding out more about the industry 
and the interrelationships within the industry, rather than the 
testing of specific hypotheses. 
Various methods of approaching the problem were examined 
with the resulting decision to use a simulation model represent­
ing the meat-products industry. The simulation model was de­
veloped with the intent of making the model as realistic as 
possible without making it unmanageable. 
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The model includes all the various segments of the indus­
try with a group of individual actors in each segment. The 
model provides for the transactions of livestock and meat from 
producer to consumer. In this study, the prices at each point 
were determined, and individual and actor group totals were 
computed. Decision criteria were included for adding and de­
leting firms from the program. 
The model was constructed to represent the transactions 
and conditions in the state of Iowa. To provide for manage­
ability in the number of actors the quantities were reduced to 
represent one-fiftieth of Iowa. Conversion numbers were pro­
vided to allow for some actors in the program to represent sev­
eral others and also to allow for a proportionate quantity of 
exports. The model used several regression-type equations and 
recursive equation systems. 
Various assumptions and adaptations were required to pro­
vide for the smooth working and operation of the model. These 
ere explained in the discussion of the model. The collection 
of data and derivation of coefficients was completed to pre­
pare the model for the computer. 
A basic run lasting eight weeks was completed to test 
the program and provide a set of basic results. Seven simula­
tion runs were then completed. A comparison of the results with 
the basic run provided knowledge as to the effects of the 
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simulation run changes. The simulation runs were completed for 
a period of four weeks. 
The results of the basic run are presented in tabular form 
in Chapter VIII. All results are not given, but cross section 
results are provided along with sufficient detailed results to 
provide a thorough knowledge of activities involved. The simu­
lation runs are presented in non-tabular form, but the presen­
tation discusses the results in the foim of changes in relation 
to the basic run. 
The relative prices obtained in the model appear realis­
tic. The quantities are consistent with the size of firms des­
ignated by the model. A slight modification in the demand 
level or the conversion constants allowing for exports would 
appear to have been desirable. 
Table 45 summarizes the simulation runs, but a few addi­
tional comments follow in relation to the simulation runs. 
A price decrease to the producer was obtained when the 
supply level was Increased, A price Increase to the consumer 
was obtained when the demand level was increased. Advertising 
of a specific meat class was accompanied by a price decrease 
to the consumer while Increases were observed in the quantities 
consumers purchased. Retail beef sales increased more than 
pork and other meat sales, although all purchases increased 
when consumer incomes were increased. The attitude by the 
producer concerning the intermediary appeared to be the most 
Table 45* Summary of Blmulatlon runs and comparison of several results in relation 
to basio run 
Simulation Bffeot on Effect on Effect on Effect on Changes Major 
runs supply demand price to price to in fizta result 
quantity quantity producer consumer numbers 
1• Producer supply 
increase of 10 
percent 
2. CSonsumer demand 
increase of 10 
percent 
3» Change in the 
retailer adver­
tising variable 
4. Increase of 
#1^000 in each 
consumer* a 
income 
Increased Increased Decreased Increased 
10 percent less than less than less than 
1 percent 1 percent 1 percent 
Same 
Same 
Same 
Change in atti- Same 
tilde of inter­
mediary by pro­
ducer variable 
Increased Same 
10 percent 
Increased Same 
Increased 
(beef in­
creasing 
the most) 
Same 
Same 
Increased 
less than 
1 percent 
Actors 
varied 
but aver­
age about 
same 
Pork de­
creased 
Beef and 
other 
meat in­
creased 
Increased 
less than 
1 percent 
Same 
Same Quantity 
flmd price 
changes in 
direction 
expected 
no Verifica­
firms tion of 
are low demand 
added level used 
or de­ in basic 
leted run 
1 less Consumer 
retail price 
firm changes 
delet­ as expected 
ed 
No re­
tailers 
deleted 
Whole­
saler 
was not 
deleted 
The signi­
ficant demand 
increase 
Inqportance 
of atti­
tude variable 
6. Change in the Decreased Same Increased Same 5 TB- ProflrvAm 
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relevant variable in determining where the producer sold. As 
the minimum price acceptable to the producer increased the pro­
ducer withheld his product from the market causing the prices 
to the producer to increase. When all historical prices were 
raised the industry tended towards equilibrium, but at a 
slightly higher level than in the basic run. 
Conclusions 
The conclusions are separated into two parts. The first 
part deals with implications and recommendations obtained in 
the study and the second is an evaluation of the model used 
and results obtained. 
Conclusions from results 
Support is obtained for several of the present trends and 
changing conditions in the meat-products industry. The trend 
toward more direct buying by processor-slaughterers and the 
movement of processor-slaughterers of pork and beef to interior 
points appear likely to continue. The decrease in numbers of 
retailers and firms vrith wholesaling as their only function 
seems to be continuing with corresponding increases in quanti­
ties handled, 
A guideline indicated for producers would be to de-emphasize 
the role of thêir personal attitude toward and opinion of dif­
ferent intermediaries and to objectively evaluate intermediaries 
in relation to the net prices offered. This would maximize 
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their returns. Advertising of one meat class by retailers in­
creased sales of all meat classes, while decreasing the price 
of only the advertised meat class. This result, along with 
the observation that a great amount of advertising of meat is 
carried out in the real world indicates that advertising pays 
for the individual retailer. Further simulation runs are 
needed before specific recommendations can be given in rela­
tion to advertising and its impact on different kinds of re­
tailers and on the industry. 
Data show that exports of meat from Iowa are increasing 
and conversion constants for exports used in the model appear 
to have failed to allow sufficient levels of exports, ïhe 
gradually increasing consumer incomes appear to place the 
highest proportion of the resulting increases in meat espend-
itures on beef purchases. The lag in price changes from one 
point in the industry to other points provides for short-run 
planning by actors. 
The supply and demand changes indicated by the simulation 
runs are consistent with economic principles, A value judge­
ment is involved in the following statement, but the conclusion 
seems valid. The various actors in the model will be affected 
less profitwise by price changes the more responsive they are 
as a group to the price change. In other words, more elastic 
supply and demand curves are preferred to less elastic curves, 
if the value judgement that more stable prices are preferred 
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to less stable prices is applied. This value judgement may or 
may not be agreeable to the actors in the industry. 
No conclusions will be stated in relation to the price 
levels and the price margins between segments for either the 
model or the industry. The levels and margins used in the 
model seem reasonable, but are essentially predetermined by the 
program. 
Conclusions concerning model and study 
The model developed for this study included all the trans­
action points in the industry. It also included many of the 
relevant decision points of the industry. Certain assumptions, 
however, had to be made to keep the program manageable. 
The underlying assumptions do not appear to have caused 
much lack of realism in the model, A few of these would include 
the similarity of actors within a segment (except for consumers 
and intermediaries), the removal of the possibility for 
processor-slaughterers serving their own wholesaling function, 
the small number of consumers in relation to retailers, the 
need to combine all cuts of meat into one conglomerate pound of 
the meat class, and the need to preset the location (or size) y 
of the processor-slaughterer. 
The model is believed to represent the operation of the 
meat-products industry fairly well. Improvements could cer­
tainly be made in the model, especially with the use of hind­
sight, which becomes very valuable in further study of the 
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These hindsights would include such things as; (a) the use of 
a greater number of subroutines each handling a smaller seg­
ment of the entire model; (b) the changing of several conver­
sion constants; (c) a procedure for substituting historical 
transaction values with a different firm, if the preferred firm 
in the current week was not the firm with which transactions 
occurred the previous week; (d) the possibility of requiring 
tests to fail for two or more weeks before firms are added or 
deleted; (e) the addition of a constraint to prevent negative 
inventories; (f) a method to transfer out of the retailer, 
wholesaler, processor-slaughterer sequence without losing some 
information as experienced in the sixth simulation run. 
The use of more simulation runs with the present model 
would provide many more Insights in addition to those reported 
In this study. 
This study and the study results would appear to be very 
useful to actors in the meat-products industry, A study of the 
model will provide a more thorough knowledge of the quantity 
flows involved and specific knowledge of price determination 
and information needs. The results obtained and reported in 
this study, along with the implications and recommendations 
presented, should provide many useful ideas for actors to use 
in their policies and decisions. 
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Recommendations for Further Research 
Further research could be continued along either of two 
lines. The present model could be used to make additional 
simulation runs to more nearly exhaust the full potential the 
model offers in providing knowledge of the industry workings. 
Secondly, the present model and study could be used as a basing 
point in developing a larger, more inclusive model requiring 
fewer assumptions and more detail in various stages of the 
model. 
The approach used in this study of looking at the Industry 
as a whole and examining the effects of changes in one segment 
upon the rest of the industry seems very appropriate.- Further 
work in this area using a similar approach would thus appear 
rewarding. 
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APPENDIX 
The Computer Program of the Meat-Products Industry 
C  D U E W E R . M E A T  P R O D U C T S  I N D U S T R Y  M O D E L  N O .  1 , J A N . , 1 9 6 5  
C O M M O N  O R D S , C P R S , P R F S , P R F S X , A T W S , S L P S P , P I V S , O R D R , C P R R , P R F R j A T W R ,  
I S L P R P f C Q R , P I V R . R E T S , P C E R , O D R P , P R C C , C Q P S , E V R S , C P P S , O D P W S , O R P S ,  
2 P R F P W , C a P S 2 i C P P S 2 , C U R 2 , P C E R 2 » 0 R Q P , E X P Q , T E X P Q t O R C Q , J R X A . E X R D ,  
3 r E X R D , T P R E T , M P X A , C A V C , X N U M , A G E , E M P O Y , t D U C , S Q C M , X L I C , G M , P R F R X , K X A  
C O M M O N  A C P T , C P F R , D I S C R , G E N P , A T C R , S O L D R , C P F R X , X I N C C , S E A S P , T M E T C ,  
I C P R Y i Q P L , O R P Y , T R N D E , Q P S W , T Q P S W , S O R P S , D S T D P , D S T A P , O R P I , C O M P , Y D G P ,  
2 P 0 F D , D S T L , S 0 P I i P R F I F , D I S T P , A T P I t X P R F I P , P R M P , C O S P , C M G N P , E X P P , X T R A P ,  
3 T Q B I , R E T I P . D S T L P , T O R Q P , Z M I N P  
C O M M O N  A G O , A 1 0 , A 2 0 , A 4 G , A 5 0 , A 6 0 , A 7 0 , A 9 0 , B I O , 6 4 0 , 6 6 0 , 6 6 1 , 0 6 3 , 8 6 4 ,  
1 6 9 0 , 6 9 2 , B 9  3 , C 0 0 , C 0  2 , C 1 0 , C 1 4 , C 2 0 , C 2 1 , C 2 2 , C 2 3 , C 2 4 , C 3 0 , C 4 0 , C 6 0 , C 7  0 ,  
2 T , U , V , W , X , Y , I V V,II , J J J , J X J , A D C R , A 3 0 ,I I X X  
C O M M O N  A 0 1 , A 0 2 , A 0 3 , A 1 1 , A 1 2 , A 1 3 , A 2 1 , A 2 2 , A 2 3 , A 3 1 , A 3 2 ,  
1 A 3 3 , A 4 1 , A 4 2 , A 4 3 , A 4 4 , A 5 1 , A b 2 , A 5  3 , A 5 4 , A 6 1 , A 6 2 , A 6 3 , A 6 4 , A 7 I , A 7 2 , A 7 3  
C O M M O N  A 7 4 , 6 0 0 ,  6 1 1  , 6  I 2 , 6 2 0 , 6 2 1 , 6 2 2 , 6 2 3 , 6 2 4 , B 3 0 , 6 3 1 , 6 3 2 , 8 3 3 , 6 4 1  ,  
1 6 4 2 , 6 5 0 , 6 5 1 , 6 5 2 , 6 5 3 , 6 5 4 , 6 6 2 , 6 6 5 , 6 6 6 , B 6 7 , B 7 G , B 9 1 , C C I , C 1 1 , C 1 2 , C 1 3 ,  
2 C 4 1 , C 4 2 , C 5 0 , C 4 3  o n  
D I M E N S I O N  0 R D S ( 6 , 7 , 1 2 ) , C P R S ( 6 , 7 , 3 ) , P R F S { 6 , 7 , 3 ) , P R F S X ( 6 , 7 , 3 ) ,  
1 A T W S ( 6 , 7 ) , S L P S P ( 6 , 7 ) , P I V S ( 3 , 6 , 3 ) , O R D R ( 2 4 , 7 , 1 2 ) , C P R R ( 2 4 , 7 ) ,  
2 P R F R ( 2 4 , 7 ) , A T W R ( 2 4 , 7 ) , S L P R P { 2 4 , 7 ) , C Q R ( 2 4 , 7 , 3 ) , P I V R ( 3 , 2 4 , 3 ) ,  
3 R E T S ( 3 , 2 4 , 2 1 , P C H R ( 2 4 , 7 ) , O D R P ( 2 4 , 7 , 6 ) , P R C C ( 3 , 2 4 , 2 ) , C Q P S { 6 , 7 ) ,  
4 t V R S ( 3 , 2 4 , 6 ) , C P P S ( 6 , 7 ) , O D P W S ( 6 , 7 , 6 ) , O R P S ( 3 , 6 , 2 ) , P R F P W ( 3 , 7 ) ,  
5 C Q P S 2 ( 6 , 7 ) , C P P S 2 { 6 , 7 ) , C Q R 2 ( 2 4 , 7 ) , P C E R 2 ( 2 4 , 7 ) , C R O P ( 6 , 4 , 6 ) ,  
6 E X P Q ( 3 , 6 ) , T E X P Q ( 3 ) , O R C Q ( 2 4 , 9 ) , J R X A ( 2 4 ) ,  E X R D ( 3 , 2 4 ) , T E X R D ( 3 ) ,  
7 T P R E T { 3 , 2 4 ) , M P X A ( 6 ) ,  C A V C ( 6 0 )  , X N U M ( 6 0 ) , A G E ( 6 0 )  , E M P 0 Y ( 6 0 ) ,  
8 t D U C ( 6 G ) , S Q C M ( 3 , 6 0 ) , X L I C ( 3 , 6 0 ) , Q M ( 3 , 6 0 ) , P R F R X ( 2 4 , 7 ) , K X A ( 7 )  
D I M E N S I O N  A C P T ( 3 , 6 G ) , C P F R ( 2 4 , 3 ) , D I S C R ( 2 4 ) ,  G E N P ( 2 4 ) , A T C R ( 2 4 ) ,  
1 S 0 L D R ( 3 , 2 4 ) , C P F R X ( 2 4 , 3 ) , X I N C C ( 6 0 ) , S E A S P ( 3 , 5 2 ) , T M E T C ( 6 0 ) , Q P R Y ( 3 , 1 6 )  
2 , Q P L { 3 , 1 6 ) , 0 R P Y ( 3 ) , T R N D E ( 3 , 1 6 ) , Q P S W ( 3 , 1 6 ) , T Q P S W { 3 ) , S O R P S ( 6 , 4 , 3 ) ,  
3 D S T D P ( 6 ) , D S T A P ( 6 ) , O R P I ( 3 , 4 ) , C O M P ( 3 ) , Y D G P ( 3 ) , P O F D ( 3 ) , D S T L ( 3 ) ,  
4 SOP I(16,4,6) ,PRFIP(16,4,3),DISTP(16,4),ATPI(3,16,4),XPRFIP(16,4,3) 
5 , P R M P ( 3 , 1 6 ) , C O S P ( 3 , 1 6 ) , C M G N P ( 3 , 1 6 ) , E X P P ( 3 , 1 6 ) , X T R A P ( 3 , 1 6 , 2 ) ,  
6 T Q B I ( 3 , 4 ) , R E T I P ( 6 , 4 , 3 ) ,  D S T L P ( 6 ) , T O R Q P ( 3 , 6 ) , Z M I K P ( 3 , 6 )  
Figure 10, Computer program of thsmeat-products Industry of Iowa 
DIMENSION AGO(3),AlO(3),A20(3),A40(3),A50{3),A60(3),A70(3),A90(3), 
1010(3),0 40(3),n60(3),B61(3),B63(3),064(3),090(3),092(3),093(3), 
2C00(3),C02(3),C10(3),CI4(3),C20(3),C2I(3),C22(3),C23(3),C24(3), 
3C30(3),C40(3),C60(3),C70(3),r(6,3),U(6,3),V(3),W(3),X(24,3), 
4Y(24,3) , IVV(7,3),II(7),JJJ(7),JXJ(16),ADCR(3,24) ,A30(3),IIXX(9) 
REWIND 2 
REWIND 7 
REWIND 8 
REWIND 9 
CALL READ 
IN = 9 
IUT = 2 
ITEMP=IN 
LW = 3 
1000 LW=LW+1 
LL=LW-1 
LS=LW-LL 
L Z Z = I I X X ( 9 )  
CALL CALCl (LS,LW) 
CALL CALC2 (LS,LW, IN,IUT,ITEMP) 
CALL OUTPUT (LS,LW) 
IF(LW-LZZ)1000,705,705 
705 STOP 89 
800 END 
SUBROUTINE READ 
COMMON LISTING 
DIMENSION LISTING 
READ 500,(I IXX(IX) ,IX=1,9) 
500 FORMAT(914) 
IMAX=IIXX(8) 
READ 501, A01,A02,A03,A11,A12,A13,A21,A22,A23,A31,A32, 
Figure 10 (Continued) 
1A33,A41,A42,A43,A44,A51,A52,A53,A54,A61,Aù2,A63,A64,A71,A72,A73 
READ 501 , A 74 , BOO, B 11 , B1,2 , B20 , B2 1, B22, B2 3 , B24, D 30 , B31, B32 , B33 , B41, 
1B42,B50,B51,B52,B53,B54,B62,B65,B66,B67,B70,B91,COl,C11,C12,C13, 
2C41,C42,C50,C43 
501 FORMAT(9F8.0) 
502 NR=1 ^ 
KR=4 
C0504I=1,IMAX 
503 READ 505,(((ORDS(MP,K,LW),LW=NR,MR),K=1,7),MP=1,6) 
NR=NR+4 
MR=MR+4 
504 CONTINUE 
505 FORMAT (8F8.0) 
NR = 1 
KR=4 
C0507I=1IIMAX 
506 READ 505,(((ORDR(JR,K,LW),LW=NR,MR),K=1,7),JR=1,24) 
NR=NR+4 
KR=MR+4 
507 CONTINUE 
NR = 1 
KR = 2 
005101=1,IMAX 
509 READ 505 , (((ODRP(JR,K,LW),LW=NR,MR),K = 1,7),JR = 1,24) 
NR=NR+2 
MR=MR+2 
510 CONTINUE 
NR = 1 
KR=2 
DD5131=1,IMAX 
512 READ 505,1((0DPWS(MP,K,LW),LW=NR,MR),K=1,7),MP=1,6) 
NR=NR+2 
MR=MR+2 
513 CONTINUE 
Figure 10 (Continued) 
NR=1 
KR = 2 
005161 = 1,I MAX 
515 READ 517,(((ORQPIMP,J,LW),LW=NR,MR),MP=1,6),J=l,4) 
NR=NR+2 
MR=MR+2 
516 CONTINUE 
517 FORMAT (6F8.0) 
NR=1 
MR = 2 
C0522I=l,IMAX 
521 READ 505 , ( ( ( SOPKNP, J,LW) ,LW = NR,MR) ,NP = 1,16) , J=1,4) 
NR=NR+2 
MR=MR+2 
522 CONTINUE 
READ 525, 
1 
2 
3 
525 FORMAT (7F0.0) 
READ 517, 
1 
READ 505, 
1 
2 
3 
4 
READ 517, 
1 
2 
3 
4 
READ 517, 
1 
((ATWS{MP,K),K=1,7),MP = 1,6) , 
((SLPSP(MP,K),K=1,7),MP=1,6), 
((ATWR(JR,K),K=1,7),JR=1,24) , 
((SLPRP(JR,K),K=1,7),JR=1,24) 
(({PIVS(I,MP,LW),MP=1,6),1=1,3),LW=1,3), 
{{(ORPSd,MP,LW),MP=1,6),1=1,3),LW=1,2) 
(((PIVRd,JR,LW),JR=1,24),1=1,3),LW=1,3), 
t((RETS(I,JR,LW) ,JR=1,24),I=1,3),LK=1,2), 
(((PRCC(I,JR,LW),JR=1,24),1=1,3),LW=1,2), 
(((EVRS(I,JR,MP),JR=1,24),MP=1,6),1=1,3), 
((Y(JR,I),JR=1,24),1=1,3) 
IXNUM(IC),IC=1,60), 
(AGE(IC),IC=1,60), 
{EMPOY(IC),IC=1,60), 
(EDUC(IC),IC=1,60), 
((XLIC(I,IC),IC=1,60),I=1,3) 
((QMII,IC),IC=1,60),1=1,3), 
(XINCCCIC),IC=1,60), 
Figure 10 (Continued) 
2 
3 
4  
5 
READ 505, 
1 
2 
3 
READ 505, 
1 
2 
3 
4  
READ 530, 
1 
2 
3 
4  
5 
6 
READ 530, 
1 
2 
3 
4  
5 
READ 530, 
1 
2 
3 
4  
5 
READ 530, 
1 
Figure 10 (Continued) 
{DSTDP(MP),MP=1,6), 
(DSTAP(MP),MP=1,6), 
(DSTLP(MP),MP=1,6), 
( ( ZMINP( I ,MP) ,KP = 1,6) , I.= l ,3) 
I{SEASP(I,LW),LW = 4,55),1=1,3) , 
( (QPL( I ,NP) ,I\P= 1,16) , 1 = 1,3) , 
((TRNDE{I,NP),NP=1,16),1=1,3), 
(GENP(JR),JR=1,24) 
((DISTP(NP,J),NP = 1,16),J = l,4) , 
{((ATP I(I,NP,J),NP = 1,16),J=l,4),1 = 1,3), 
({COSP(I,NP),NP=1,16),1=1,3), 
({CMGNPtI,NP),NP=1,16),1=1,3), 
(((XFRAPd,NP,LK),NP=1,16),1=1,3),LW=1,2) 
(ORPY(I),1=1,3), 
(COMP(I),1=1,3), 
(YDGP( I ),1 = 1,3), ^ 
{POFD( I ) , 1 = 1,3) , 00 
(DSTL(I),1 = 1,3) , ° 
(A00(I),1=1,3), 
{A10(I),1=1,3) 
(A20(I),1 = 1,3) , 
{A30(I),1=1,3), 
(A40(I),1 = 1,3) , 
(A50(I),1 = 1,3) , 
(A60(I),1 = 1,3) , 
(A70(I),1=1,3) 
(A90(I),1=1,3), 
(B10(I),1=1,3), 
tB40(I),1=1,3), 
(B60(I),1=1,3), 
(B6l(I),1=1,3), 
(B63(I),1=1,3) 
(B64{I),1=1,3), 
(B90(I),1=1,3), 
2 (B92(I 
3 (B93(I 
4 (COOII 
5 {C02(I 
READ 530, (C10(I 
1 (C14(I 
2 (C20(I 
3 (C21(I 
4 (C22(I 
5 (C23(I 
READ 530, (C24(I 
1 " (C30(I 
2 (C40(I 
3 (C60(I 
4 (C70(I 
530 FORMAT (3F8.0) 
RETURN 
END 
SUBROUTINE CALCl (LS,LW) 
COMMON LISTING 
DIMENSION LI STING 
JRMAX=IIXX(3) 
MPMAX=IIXX{4 ) 
KMAX=IIXX(6) 
JMAX=IIXX(7) 
iMAX=IlXX(8) 
LABCD=0 
DO 3 1=1,3 
TEXPQ(I)=0.0 . 
TEXRD(I)=0.0 . 
DO 3 K = 1 , 7 
PRFPW(I,K)=0.0 
Figure 10 (Continued) 
1=1,3), 
1=1,3), 
1 =  1 , 3) ,  
1=1,3) 
1=1,3), 
1=1,3), 
1=1,3), 
1=1,3), 
1=1,3)f 
1 =1,3) 
1=1,3), 
1=1,3), 
1=1,3), 
1=1,3), 
1=1,3) 
t\j 
00 
DO 3 JR=1,24 
3 CQRIJR,K,1)=0.0 
DO 3199 1=1,3 
DO 3198 JR=1,24 
CPFR(JR,1)=0.0 
SOLDRd, JR) = 0.0 
3198 EXRD(I,JR)=0.0 
DO 3199 MP=1,6 
EXPQd ,MP)=0.0 
TORQPtI,MP)=0.0 
DO 3199 K=l,7 
3199 CPRS(MP,K,I)=0.0 
GO TO 1 
2 kRM=8.4 
STOP 89 
1 LX=LS-4 
NAB = 0 
D033I=1,IMAX 
LX=LX+4 
DO 2211 K=l,KMAX 
IF(K-KXA(K))2,2211,1 111 
1111 IVV(K,I)=0 
D022MP=1,MPMAX 
PRFS(MP,K,I)=0.0 
PRFSX(MP,K,I )=0.0 
IF{MP-MPXA(MP))2,22,1112 
1112 IF(0RDS(MP,K,LX+1))2,4,5 
4 A=0.0 
GO TO 6 
5 A=0.3 
6 CONTINUE 
IF(0RDS(KP,K,LX + 2) )2,8,9 
8  8 = 0 . 0  
GO TO 10 
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ro 
00 
M 
9 0=0.2 
10 CONTINUE 
lF(QR0S(MP,K,LX+3) ) 2, 12, 13 
12 C=0.0 
GO TO 14 
13 C=0.1 
14 CONTINUE 
1F(CPRS{MP,K,I)J2i16,17 
16 U=0.0 
GO TO 20 
17 IF(0RDS(MP,K,LX))2,18,19 
18 D=-l. 
GO TO 20 ^ 
19 D=-.7 I 
20 CONTINUE 
PRFS(MP,K, I ) = A+B + C + l 0.2cSLPSP(MP,K) )+D+ ( . 2*ATWS ( MP, K ) )+3. rs> 
22 WRM=5.4 oo 
2211 CONTINUE ^ 
CO 2711 MP=1,MPMAX 
1F(MP-HPXA(MP))2,2 711,23 
23 DDD=0.0 
0024t>lK=l,KMAX 
24 DDD=DDD+ORDS(MP,K,LX) 
2451 CONTINUE 
IF(1-2)2452,2453,2454 
2452 DDD=DDD»10. 
GO TO 2455 
2453 DDD=DDD»7. 
GO TO 2455 
2454 DDD=DDDft2. 
2 455 IF(DDD-PIVS(I,MP,LS+1))271l,26,26 
26 D027K=1,KMAX 
2655 PRFSIMP,K,I)=0.0 
27 WRM=3.8 
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2711 CONTINUE 
D033K=1,KMAX 
IF(K-KXA(K))2,33,28 
28 JK=1 
AMAX1=PRFS(1,K,I) 
KX=MPMAX-1 
D031MP=1,MX 
29 IF{AMAX1-PRFS(MP+1,K, I ))30,31,31 
30 AMAX1 = PRFS(MP+1,K, I ) 
JK=KP+1 
31 CONTINUE 
PRFSX(JK,K,I )=AMAX1 
IVV(K,I)=JK 
33 CONTINUE 
D039K=1,KMAX 
II(K)=0 
JJJ(K)=0 % 
IF(K-KXA(K))2,39,3311 ^ 
3311 JK=IVV(K,1) 
JF=IVV(K,2) 
JG=1VV(K,3) 
IF(LABCU-1)3a,37,3312 
3312 IF(PRFSX(JK,K,1)-PRFSX(JF,K,2))34,34,35 
34 IF{PRFSX(JF,K,2)-PRFSX(JG|K,3))36,36,37 
35 iF(PRFSX{JK,K,l)-PRFSX{JG,K,3))36,36,38 
36 JA=JG 
JC = 3 
PRFSX(JA,K,JC)=PRFSX(JG,K,3) 
GO 10 3911 
37 JA=JF 
JC = 2 
HRFSX(JA,K,JC)=PRFSX(JF,K,2) 
GO TO 3911 
38 JA=JK 
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JC = 1 
PRFSX{ JA,K,JC)=PRFSX{Jf-,K, 1) 
3911 I I(K) = JC 
JJJ(K)=JA 
39 CONTINUE 
DO 6112 K=l,KMAX 
IF(K-KXA(K))2,6112,3901 
3901 IF( I I (K)-2)3gi,392,393 
391 LX=LS 
LY = LS 
GO TO 394 
392 LX=LS+4 
LY=LS+2 
GO TO 394 
393 LX=LS+8 
LY=LS+4 
394 CONTINUE 
D061JR=1,JRMAX 
PRFR{JR,K)=0.0 
FRFRX(JR,K)=0.0 
PCER(JR,K)=0.0 
CQR2(JRtK)=0.0 
PCKR2(JR,K)=0.0 
IFIJR-JRXAIJR))2,61,40 
40 IF(ORDR(JR,K,LX+1))41,43,44 
41 STOP 89 
43 A=0.0 
GO TO 45 
44 A=0.3 
45 CONTINUE 
1F(0RDR(JR,K ,LX + 2) )41,47,48 
47 U=0.0 
GO TO 49 
48 B=0.2 
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!\) 
CD 
La 
49 CONTINUE 
IF(ORDR(JR,K,LXf3))41,51,52 
51 C=0.0 
GO rO 53 
52 C=0.1 
53 CONTINUE 
1F(PCGR(JR,K))41,5 5, 56 
55 D=-0.3 
GO TO 59 
56 IF(0RDR{JR,K,LX))41,57,58 
57 D=-l. 
GO TO 59 
58 D=-.7 
59 CONTINUE 
PRFRIJR,K)=A-î-B+CHO. 2i»ATV)Ht JR,K) )+SLPRP ( JR , K )+D + 3. 
61 CONTINUE M 
6112 CONTINUE ™ 
LRSr=0  
62 C0ll2K=l,KMAX 
1F(K-KXA{K))2,112,6211 
6211 JA=JJJ(K) 
JRR=1 
63 AMAX3=PRFR(l,K) 
JRX=JRMAX-1 
C066JR=l , JRX 
64 IF I AMAX3-PRFR( JR+1 ,I< )) 65, 66, 66 
65 AMAX3=PRFR{JR+1,K) 
JRR=JR+l 
66 CONTINUE 
PRFRX(JRR,K)=AMAX3 
I=II(K) 
CQR( JRR,K, I ) =A00( I) MA01»PI VR( l , JRR,LS+1) ) •• ( A02-RETS ( I , JRR,LS + 1) ) + 
1(A03tt0RDR(JRR,K,LX + 1 ) ) 
70 CONTINUE 
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IF(CQIM JRR,K,I)-ORDR(JRR,K,LX))72,72i73 
72 PRFR(JRR,K)=0.0 
GO TO 112 
73 CONTINUE 
CQR(JRR,K,[)=CQR(JRR,K,I)-ORDR(JRR,K,LX) 
PCER(JRR,K) = A10( I )+(AI l«ODRP(JRR,K,LY + l) ) + (A12«PRCC(I,JRR,LS + 1)) + 
l{A13ttCQR{JRR,K,I)) ' 
COPS(JA,K)=A20(I)+(A21»0RDS(JA,K,LX+1))+(A22*EVRS(I,JRR,JA))+ 
1(A23*PIVS(I,JA,LS+1)) 
CPPS(JA,K)=A30(I)+(A31*0DPWS(JA,K,LY+l))+(A32*0RPS(I,JA,LS+1)>+ 
I (A33*{PIVS(I,JA,LS + 1)/10.)) 
IF(CGPS(JA,K)-CQR{JRR,K,I))79,79,8 8 
79 IF(CPPS(JA,K)-PCER(JRR,K))80,80,88 
80 H=CQPS(JA,K)«CPPS(JA,K) 
G=CQPS(JA,K)»PCER(JRR,KÏ 
IF(G-(F+(CQPS(JA,K)».02)))88,83,83 
8 3 CRDS(JA,K,LX)=CQPS(JA,K)+ORDS(JA,K,LX) 
GRDR(JRR,K,LX)=CQPS(JA,K)+ORDR(JRR,K,LX) 
CDPWS(JA,K,LY)=CPPS(JA,K) 
CDRP(JRR,K,LY)=PCER(JRR,K) 
PRFPW{I,K)=PRFPW(I,K)+(G-F)-(.016*CQPS(JA,K)) 
GO TO III 
88 CQPS2(JA,K) = A40{I) + t AAl«CQR(JRR,K,I)) + (A42*PCER(JRR,K)) + 
1(A43*PIVS(I,JA,LS+1))+(A44»CQPS(JA,K)) 
CPPS2(JA,K)=A50(I)+(A51»CQR(JRR,K,I))+(A52»PCER{JRR,K))+ 
11A53*PIVS(I,JA,LS+1) ) + (A54*CPPS{JA,K) ) 
IFICQPS2(JA,K)-CQR(JRR,K,I))91,91,100 
91 IF{CPPS2(JA,K)-PCER(JRR,K))92,92,100 
92 H = CQPS2{JA,K )«CPPS2(JA,K) 
C: = CQPS2( JA,K)*PCER(JRR,K) 
1F(0-IH+(CQPS2(JA,K)».02)))100,95,95 
9 5 CRDS(JA,K,LX)=CQPS2(JA,K)+OROS(JA,K,LX) 
ORDR(JRR,K,LX)=CQPS2(JA,K)+QRDR(JRR,K,LX) 
CDPWS(JA,K,LY)=CPPS2(JA,K) 
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CDRP(JRR,K,LY)=PCER(JRR,K) 
PRFPW(I,K)=PRFPW(I,K)+(C-H)-(.016«CQPS2(JA,K)) 
GO TO 111 
100 CQR2(JRR,K) = A60(I)+(A61»CQPS 2(J A,K)) + (A62»CPPS2(JA,K)) + 
1 (A63«PIVR{I,JRR,LS + 1)) + tA64»CQR(JRR,K,I)) 
PCER2(JRR,K)=A70(I)+(A71»CQP52(JA,K))+(A72»CPPS2(JA,K))+ 
1(A73*PIVR(I,JRR,LS + 1 ) )+{A74»PCER(JRR,K)) 
II-{CQPS2 ( JA, K)-CQR2{ JRR.K) ) 103, 103, 103 
103 IF(CPPS2(JA,K)-PCER2{JRR,K))104,104,104 
104 P=CWPS2(JA,K)*CPPS2(JA,K) 
Q=CQPS2(JA,K)*PCER2(JRR,K) 
IF(Q-(P+(CQPS2(JA,K)*.02)))107,107,107 
107 GRDS{JA,K,LX)=CQPS2(JA,K)+aROSt JA,K,LX) 
CRDR(JRR,K,LX)=CQPS2(JA,K)+ORDR(JRR,K,LX) 
CDPWS(JA,K,LY)=CPPS2(JA,K) ^ 
CDRP(JRR,K,LY)=PCER2{JRR,K) œ 
PRFPW(I,K)=PRFPW( I ,K) + (Q-P)-(.016»CQPS2(JA,K)) 
111 DO. 77 IA = 1,7 
77 PRFR{JRR,lA)=0.0 
112 CONTINUE 
LRST=LRST+l 
lF(LRST-4)62,1121,1121 
1121 LX=LS-4 
C01149I=1,IMAX 
LX=LX+4 
C01149MP=1,MPMAX 
IF(MP-MPXA{MP))2,1140,113 
1140 T(MP,I)=0.0 
GO TO 1149 
113 T(MP,I)=0.0 
C01140K=1,KMAX 
CQPS(MP,K)=0.0 
CPPS(MP,K)=0.b 
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CQPS2(MP,K)=0.0 
CPPS2(MP,K)=0.0 
IF(K-KXA(K))2,1148,11A 
114 T(MP,I)=T(MP,I)+ORDS(MP,K,LX) 
1140 CONTINUE 
1149 CONTINUE 
I — I 
C01143MP=1iMPMAX 
IF(MP-MPXA(MP))2,114 3,1141 
1 1 4 1  r (MP, I ) = T (MP, I ) + ( T (MP, I ) * 1 4 .8) 
1143 CONTINUE 
1 = 2 
C0ll45MP=l,MPMAX 
IF(MP-MPXA(MP))2,114 5,1144 
1144 T(MP,I)=T{MP,I)+(T{MP,I)»4.3) 
1145 CONTINUE 
1 = 3 
C0U47MP = 1,MPMAX 
IF(MP-MPXA{MP))2,114 7,1146 
1146 T(MP, I ) = T(MP , I) HT(MP, I)*0.6) 
1147 CONTINUE 
LX=LS-2 
C01185I=l,IMAX 
LX=LX+2 
C01185MP=1,MPMAX 
IF(MP-MPXA(MP))2,118,115 
115 U(MP,I)=0.0 
D0116J=1,JMAX 
116 U(MP,I)=U(MP,I)+ORQP(MP,J,LX+1) 
bXPQd ,MP)=U(MP, I )-T (MP, I) 
GO TO 1185 
118 U(MP,I)=0.0 
1185 CONTINUE 
LX=LS-4 
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ro 
00 
LV=LS-3 
l A 8 < î d  =  l a b c o + 1  
IF{LABCD-5)1186,1186,133 
1106 C0132I=l,3 
LX=LX+4 
LY=LY+3 
V(I)=0.0 
C01195MP=1,MPMAX 
IF(MP-MPXAIMP))2,119 5,119 
119 V(r)=V(r ) + T(MP,1) 
1195 CONTINUE 
W(I)=0.0 
C01201MP=l,MPMAX 
IF(MP-MPXA(MP))2,1201,120 
120 W(I)=W(I)+U(MP,I) 
1201 CONTINUE 
TEXPQ( I )=W(I)-V(I) 
IF{V(I)-W(I) ) 123, 123, 132 
123 D0126IJR=1,JRMAX 
IF(JR-JRXA(JR))2,126,1231 
1231 X(JR,I)=0.0 
C012A5K=l,KMAX 
IF(K-KXA(K))2,1245,124 
124 X( JR, I ) = X( JR , n+ORDR ( JR,K,LX) 
1245 CONTINUE 
RETSlI,JR,LS)=Y(JR,I)«280. 
GO TO 1261 
126 X(JR,I)=0.0 
1261 CONTINUE 
C01271 JR=1,JRMAX 
IF(JR-JRXA(JR))2,127 I,127 
127 EXRD(I,JR)=RETS(I,JR,LS)-X{JR, 
1271 CONTINUE 
Z = 0.0 
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C01285JR = L »JRMAX 
IF(JR-JRXAIJR))2,128 5,128 
128 2=Z+X(JR,I) 
1285 CONTINUE 
A = 0.0 
i:01291JR = l, JRMAX 
IF(JR-JRXA(JR))2,1291,129 
129 A=A+RErS(I,JR,LS) 
1291 CONTINUE 
IF(Z)2,131,1292 
1292 TEXRD(I)=A-Z 
IF({Z»1.2)-A)131,132,132 
131 NAB=1 
132 CONTINUE 
IF(NAB-1)133,1,2 
133 C0147I = 1 , IMAX 
R = 0.0 
C01341K=1,KMAX 
IF{K-KXA(K))2,1341,134 
134 R=R+PRFPW(I,K) 
1341 CONTINUE 
S = 0.0 
G0139K=1,KMAX 
IF(K-KXA{K))2,139,135 
135 S=S+1. 
139 CONTINUE 
Z=S*A90(I) 
IF(R-(Z*BOO) ) 142, 142,143 
142 GO TO 144 
143 KMAX=KMAX+l 
IIXX(6)=KMAX 
144 CONTINUE 
C0147K=1,KMAX 
IF(K-KXA(K))2,147,145 
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(\3 
145 1F(PRFPW(I,K)-A90( I) ) 146,147,147 
146 KXA(K)=K 
147 CONTINUE 
RETURN 
END 
SUBROUTINE CALC2 (LS , LW,IN,IUT,I TEMP) 
COMMON LISTING 
DIMENSION LISTING 
1CMAX = IIXX(1 ) 
JRMAX=IIXX(3) 
«PMAX=IIXX(4) 
NPMAX=IIXX(5) 
KMAX=IIXX(6) 
JMAX=IIXX(7) ^ 
1MAX=IIXX(8) ro 
GO TO 1472 
1471 WRM=1. 
STOP 89 
1472 LX=LS-2 
READ INPUT TAPE 7,1551,((ADCR(I,JR),JR=1,24),I=I,3) 
1551 FORMATCBFa.O) 
C0151I=1,IMAX 
LX=LX+2 
C01491JR=1,JRMAX 
IFIJR-JRXA(JR))1471,1491,149 > 
149 TPRET{I,JR)=X(JR,I) 
1491 CONTINUE 
C0151JR=1,JRMAX 
1F(JR-JRXA(JR))1471,151,1501 
1501 C01492K=1,KMAX 
IF(0DRP(JR,K ,LX + 1 ) )1471 , 1492,150 
1492 CONTINUE 
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150 PRCC(I,JR,LS)=OCRP(JR,K,LX+l)+(B10(I)»ODRP(JR,K,LX+I))-
1(B11*ADCR(I,JR)) + (B12«PRCC(I,JR,LS + 1) ) 
151 CONTINUE 
0013261=1,3 
C01326JR=1,24 
IF(JR-JRXA(JR))1471, 1326,1325 
1325 Y{JR,I)=0.0 ^ 
1326 CONTINUE 
C0152IC=1,ICMAX 
152 CAVC(IC)=B20+(B21*XNUN(IC))+(B22*AGE(IC))+(B23*EMP0Y(IC))+ 
1(B24*EDUC(IC)) 
001551=1,IMAX 
C0155IC=1,ICMAX 
CO 1601 JR = l , JRMAX 
IF(PRCC( I,JR,LS + 1) )1601, 1601,1602 
1601 CONTINUE 
1602 SQCM(I,IC)=B30+(B31»XLIC(I,IC)) + (B32*CAVC(IC)) + (B33«QM( I ,IC) ) 
ACPT(I,IC)=B40(I)+(B41*PRCC(I,JR,LS+1))+{B42*SQCM(I,IC)I 
155 CONTINUE 
IC=0.0 
1552 1C=IC+1 
READ INPUT TAPE 8,1551,(ATCR(JR),JR=1,24) 
READ INPUT TAPE 8, 1551, (DI SCR{JR),JR = 1,24) 
HEAD INPUT TAPE IN,I 555,((ORCQ(JR,LA),LA = 1,9),JR = 1,24) 
1555 FORMAT(9F8.2) 
LX=LS-3 ^ 
DO 1556 1=1,3 
DO 1556 JR=1,24 
1556 CPFRX(JR,I)=0.0 
C0173I=1,IMAX 
LX=LX+3 
C01661JR=l,JRMAX 
IF(JR-JRXA(JR))1471,1661,156 
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156 IF(ORCQ(JR,LX + 1))157 ,159,160 
157 STOP 89 
159 A=0.0 
GO TO 161 
160 A=0.2 
161 CONTINUE 
lF(0RCQ(JR,LX+2))157,163,164 
163 U=0.0 
GO TO 165 
164 0=0.1 
165 CONTINUE 
CPFRtJR,I)=A+B+(B50*DISCR(JR)) +(B51»GENP{JR))+(B52»ATCR(JR))+ 
1(B53*ADCR(I,JR))+(B5 4*S0LDR(I,JR))+3. 
1661 CONTINUE 
JRS = 1 
AMAX4 = CPFR(1 ,1) 
JRX=JRMAX-1 
C0170JR=1,JRX 
16 8 IF(AMAX4-CPFR(JR+1,I ))169, 170, 170 
169 AMAX4=CPFR(JR+1,I) 
JRS=JR+1 
170 CONTINUE 
CPFRX(JRS,I)=AMAX4 
ORCQ(JRS ,LX)=B60( I)+(B61{I)*PRCC(1,JRS,LS)) + (B62*0RCQ(JRS,LX+1)) 
1+(B63(I)*PRCC(2,JRS,LS))+(B64(I)«PRCC(3,JRS,LS))+(B65*ACPT(I,IC)) 
2 + (B66*XINCC( IC)) + (B6 7*SEASP(I,LW) ) 
173 CONTINUE 
1735 TMETCIIC)=0.0 
LX=LS-3 
C0176I = 1 , IMAX 
LX=LX+3 
CO 176 JR=1,JRMAX 
1736 TMETC(IC)=TMETC(IC)+QRCO(JR,LX) 
176 CONTINUE 
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IF(TMETC(IC)-B70)179,178,178 
178 GO TO 182 
179 LX=LS-3 
C0180I=l,IMAX 
LX=LX+3 
180 GRCQ(JRS,LX)=B60(I)+(B61(I)*PRCC{1,JRS,LS))+(B62*GRCQ(JRS,LX+I)) 
1+(B63(I)*PRCC(2,JRS,LS))+(B64(I)*PRCC(3,JRS,LS))+(B65*ACPT(I,IC)) 
2+(B66*XINCC(IC))+(B6 7»SEASP(I,LW))+ORCQ(JRS,LX) 
GO TO 1735 
182 CONTINUE 
ICMAX=IC 
LX=LS-3 
C0189I=1,IMAX 
LX=LX+3 
C0189JR=1,JRNAX 
IF(JR-JRXA{JR))1471,189,183 
183 Y(JR,I)=Y(JR,I)+0RCQ(JR,LX) 
RETS(I,JR,LS)=Y(JR,I)*280. 
Z=PIVR(I,JR,LS+i)-RETS{I,JR,LS) 
1F(2)188,189,189 
188 SOLDR(I,JRJ=Z 
189 CONTINUE 
PRINT 1891 
1891 FORMAT(IHl,1X,2HIC,4X,4H0RCQ) 
LT=LS+6 
D01892LB=LS,LT,3 
1892 PRINT 1093, (ORCQ(JR,LB),JR=1,24) 
1893 FORMATC1H0,F13.2,7F8.2) 
C01895JR=1,24 
LX=LS-3 
0018951=1,3 
LX=LX+3 
CRCQ(JR,LX+2)=0RCQ(JR,LX+1) 
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ORCQ{JR,LX+1)=ORCQ(JR,LX) 
1895 CRCQ(JR,LX)=0.0 
WRITE OUTPUT TAPE lUT,1555,((ORCQ(JR,LA),LA=I,9),JR=1,24) 
IF(10-60)1552,191,191 
191 CONTINUE 
REWIND 2 
KEWIND 9 
1TEMP=IN 
IN=IUT 
IUT=ITEMP 
REWIND 8 
ICMAX=60 
00 1941 JR=1,JRMAX 
CO 1921 K=l,7 
1921 CPRR(JR,K)=0.0 
IF (JR-JRXA(JR)) 1471, 1941 ,1925 r\) 
1925 00194 I=l,IMAX ^ 
PIVR(I,JR,LS)=PIVR(I,JR,LS+l) + TPRET(I,JR)-RETS(I , JR,LS) 
194 kRM=l. 
1941 CONTINUE 
00198JR=1,JRMAX 
IF(JR-JRXA(JR)) 1471, 198, 1942 
1942 MAC=0 
001971=1,IMAX 
195 IF(PIVR(I,JR,LS+1)-(RETS{I,JR,LS)»3.))197,197,196 
196 MAC=MAC+l 
IF(MAC-2)197,197,1961 
1961 JRXA(JR)=JR 
197 CONTINUE 
198 CONTINUE 
CO 205 1=1,IMAX 
E=0.0 
C0200JR=1,JRMAX 
IF(JR-JRXA(JR))1471,200,199 
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199 t=E+TPRET(I,JR) 
200 CONTINUE 
F =  0 .0  
t:O202JR=l, JRMAX 
IF(JR-JRXA(JR))1471,202,201 
201 F=F+RETS(I,JR,LS) 
202 CONTINUE 
IF(E-(F».8))204,204,205 
204 JRMAX = JRMAX+1 
IIXX{3)=JRMAX 
205 CONTINUE 
002091=1,IMAX 
C0209NP= 1,NPMAX 
QPRY(I,NP)=Q90(I)+(B91*QPL(I,NP))+(692(I)*ORPY(I))+ 
I (B93(I)»TRNDECI,NP)) ^ 
GPSW(I,NP)=C00(I)+(C01*(QPRY(I,NP)/52.))+(C02(I)*SEASP(I,LW)) ^ 
1+XTRAP(I,NP,LS+1) 
209 CONTINUE 
D0212I=l,IMAX 
FQPSWlI)=0.0 
C0212NP= l,NPMAX 
T Q P S W ( I ) = R Q P S W { I ) + Q P S W ( I , N P )  
212 CONTINUE 
LX=LS-2 
C02l4I = l ,IMAX 
LX=LX+2 
C0214MP=1,MPMAX 
IF(MP~MPXA(MP))1471,214,2121 
2121 DO 2122 K=l,KMAX 
IF(ODPWS(MP,K,LX))2122,2122,213 
2122 CONTINUE 
2 1 3  C R P S { I , M P , L S ) = C 1 0 (  I ) + ( C 1 1 * 0 R P S ( I , M P , L S + L ) )  +  ( C 1 2 » G D P W S ( M P , K  ,  L X ) )  
1 - ( C 1 3 » E X P Q ( I  , M P ) )  +  ( C 1 4 {  I  ) # T Q P S W ( I ) )  
Figure 10 (Continued) 
214 CONTINUE 
U0223MP=1,MPMAX 
IF(MP-MPXA(MP))1471,22 3,2145 
2145 002181=1,2 
SORPS(MP,1,I )=ORPS(I ,MP,LS) 
S0RPS(MP,2,I)=ORPS(I,MP,LS) + (DSTDP(MP)*C20(I))+C21( I) 
SORPS(MP,3,I)=nRPS(I,KP,LS)+(DSTDP(MP)*C20(I))-(OSTAP{MP)»C22(I)) 
1+C23(I) 
218 SORPS(MP,4,I)=QRPS(I ,KP,LS) + (DSTDP(MP)*C20( I))-C24( 1) 
1 = 3 
SORPS(MP,1,3)=0RPS(3,yP,LS) 
SORPS(MP,3,3)=ORPS(3,MP,LS)+{DSTDP(MP)»C20(I))-(DSTAP(MP)*C22(I)) 
1+C23(I) 
S0RPS(MP,4,3)=GRPS(3,MP,LS)+(DSTDP(MP)*C20(I))-C24(I) 
223 CONTINUE 
002371 =1,2 tv) 
KP=l œ 
IF(MP-MPXA(MP))1471,225,224 
224 GRPKI,1)=S0RPS(MP,1,I) 
225 h=0.0 
C02261MP=l,MPMAX 
IF(MP-MPXA{MP))1471,2261,226 
226 h = H+S0RPS(MP ,2,I) 
2261 CONTINUE 
E=MPMAX 
Z = H/E 
ORPI(I,2 )=Z-COMP( I)-YCGP(I) 
A=0.0 
C02301MP=2,MPMAX 
ir-(MP-MPXA(MP) ) 1471, 2 301,226 2 
2262 A = A+SQRPS(MP,3,I ) 
2301 CONTINUE 
G=MPMAX-1 
0 = A / G 
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GRPI (I,3 )=B 
C = 0.0 
CU2341MP=l,MPMAX 
IF(MP-MPXA(MP))1471,2341,234 
234 C=C+S0RPS(MP,4,I) 
2341 CONTINUE 
0 = C/E 
ORPI{I,4)=D-PQFD(I)-(CSTLd)*C30(I)) 
237 CONTINUE 
1 = 3 
CRPI(1,1)=S0RPS(MP,1,I) 
G=0.0 
C02391MP=2,MPMAX 
IFIMP-MPXAIMP))1471,2391,239 
239 Q=Q+SQRPS(MP,3,I) ^ 
2391 CONTINUE ^ 
R = Q/G 
CRPI(I,3)=R 
S = 0.0 
D02421MP=1,MPMAX 
IF(MP-MPXA(MP))1471,2421,242 
242 S=S+S0RPS(MP,4,I) 
2421 CONTINUE 
WT=S/E 
ORPI(I,4)=BT-P0FD( I)-(OSTL(I)*C30{I ) ) 
READ INPUT TAPE 7 , 26 01, { ( EXP P ( I , NP ) ,'NP= I , 16 ) , I = I , 3 ) 
2601 FORMAT(8F8.2) 
LX=LS-2 
C0267I=1,IMAX 
LX=LX+2 
C0252NP=1,NPMAX 
C0252J=l,JMAX 
IF(SOP I{NP,J ,LX + 1 ) )247,249,250 
Figure 10 (Continued) 
1 
247 STOP 89 
249 A=0.0 
250 A=0.2 
PRFIP(NP,J,I )=C40( I ) + (C4l*0RPI( I,J)) + (C42«0 ISTP(NP,J)) + 
1(C43*ATPI(I,NP,J))+A+3. 
252 CONTINUE 
CG260NP=1,NPMAX 
JJ = 1 
AMAX6=PRFIP(NP,1,I) 
00257J=I,3 
IF(AMAX6-PRFIP(NP,J+1,I))256,257,257 
256 AMAX6=PRFIP(NP,J+l,I) 
JJ=J+I 
257 CONTINUE 
259 XPRFIPINP,JJ,I)=AMAX6 
JXJ(NP)=JJ ^ 
260 CONTINUE o 
C0267NP=l,NPMAX 
JJ=JXJ(NP) 
PRMP(I,NP)=COSP(I,NP)+CMGNP(I,NP)+(C50*EXPP(I,NP)) 
1F(URPI(I,JJ)-PRMP(I,NP))26 5,26 5,263 
263 SOPI(NP,JJ,LX)=GPSW(I,NP) 
264 XTRAP{I,NP,LS)=0.0 
GO TO 267 
265 SOPI(NP,JJ,LX)=XTRAP(I,NP,LS+l) 
XTRAP(I,NP,LS)=GPSW( I ,NP)-SOPI(NP,JJ,LX) 
267 CONTINUE 
LX=LS-2 
0027251=1,3 
LX=LX+2 
C0270J=1,JMAX 
00 268 MP=1,6 
268 KETIP(MP,J,I)=0.0 
TQBI(I,J)=0.0 
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C0269NP=IfNPMAX 
26 9 TQDI(I,J)=TQGI(I,J)+(SOPI(NP,J,LX)»100.) 
270 CONTINUE 
URQP(I,1,LX)=TQBI(1,1) 
U02725MP=2,MPMAX 
IF(MP-MPXA(MP))1471,272 5,272 
272 CRQP{MP,3,LX)=TGBI(I,3)/G 
2725 CONTINUE 
LX=LS-2 
C0281I=l,2 
LX=LX+2 
UETIP(1,2,1)=SORPS(1,2,1) 
C02741MP=2,MPMAX 
IF(MP-MPXA(MP))1471,2741,274 
274 KETIP(MP,2,I)=SORPS(MP,3,I)-(DSTAP(MP)*C60(I)) 
2741 CONTINUE 
hPP=0.0 
AMAX7=RETIP(1,2,1) 
MPX=MPMAX-1 
C0278MP=1,MPX 
276 IF(AMAX7-RETIP(MP+1,2,1))277,277,278 
277 AMAX7=RETIP(MP+l,2,I) 
KPP=MP+l 
278 CONTINUE 
GRQP(MPP,2,LX)=TQBI( I,2)*.5 
C0281MP=1,MPMAX 
IF(MP-MPXA(MP))1471,201,2801 
2801 IF(MP-MPP)2802,281,2802 
2802 URQP(MP,2,LX)=TQBI(I,2)*(.5/G) 
281 CONTINUE 
LX=LS-2 
C0290I=1,IMAX 
LX=LX+2 
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RETIP(1,4,I)=SURPS(1 ,4, I ) 
D02831MP=2,MPMAX 
1F(MP-MPXA(MP)) 1471, 2831 ,283 
283 1<ETIP(MP,4, I ) =SORP S ( MP , 3 , I ) - ( DS TLP { MP ) »C 70 { I ) ) 
2831 CONTINUE 
MPT=l 
AMAX8=RETIP(1,4,1) 
MPX=MPMAX-1 
C0287MP=1,MPX 
28 5 IF(AMAX8-RETIP{MP+1,4,I))286,286,287 
286 AMAX8=RETIP(MP+1,4,I) 
MPT=MP+1 
287 CONTINUE 
URQP(MPT,4,LX)=TQB I( 1,4)*.5 
C0290MP=1,MPMAX 
IF(MP-MPXA(MP))1471,290,2891 
2891 IF(MP-MPT)2892,290,2892 g 
2892 GRQP(MP,4,LX)=TGBI(I,4)*(.5/G) 
290 CONTINUE 
LX=LS-2 
C0304I=1,3 
LX=LX+2 
00293MP=1,MPMAX 
IF(MP-MPXA(MP))1471,29 3,291 
291 TORQP(I,MP)=0RQP(MP,1,LX)+ORQP(MP,2,LX)+ORQP(MP,3,LX)+ 
1GRQP(MP,4,LX) 
PIVS(I,MP,LS)=PIVS(I ,MP,LS + 1)+TCRQP(I,MP)-T(MP,I ) 
293 CONTINUE 
C0296MP=1,MPMAX 
IF(MP-MPXA(MP))1471,296,294 
294 IF(TORQP(I,MP)-ZMIMP(I,MP))295,296,296 
295 yPXA(MP)=MP 
296 CONTINUE 
A=0. 0 
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C0299MP=1,MPPAX 
IF{MP-MPXA(MP))147 1,299,298 
298 A=A+TORQP(I,MP) 
299 CONTINUE 
B = 0.0 
D030lMP=l,MPMAX 
IF(MP-MPXAIMP))1471,301,300 
300 a=B+ZMINP(I,MP) 
301 CONTINUE 
IF(A-(B*4.0) ) 304, 304,30 3 
303 MPMAX=MPMAX+1 
I IXX(4)=MPMAX 
304 CONTINUE 
RETURN 
END 
O 
SUBROUTINE OUTPUT (LS,LW) 
COMMON LISTING 
DIMENSION LISTING 
JRMAX=IIXX(3) 
MPMAX=II XX(4 ) 
KMAX=IIXX(6) 
PRINT 306 
306 FORMAT(IHl,2HLW) 
PRINT 308,LW 
308 FORMAT(IHO,I 2) 
PRINT 310 
310 FORMAT(IHOO,1X,2HMP,4X,4H0RDS) 
LU=LS+8 
C0311LX=LS,LU,4 
C0311K=1,7 
311 PRINT 312, (ORDS(MP,K,LX),MP=1,6) 
312 F0RMAT(1H0,F13.1,5F8.1) 
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PRINT 314 
314 FORMAT(IHOO,IX,2HMP,4X,4HPIVS) 
i:03l5I = l ,3 
LX = LS 
315 PRINT 312, (P IVS(I,MP,LX),MP=1,6) 
PRINT 318 
318 FORMAT(I HI,I X,2HMP,4X,4H0RQP) 
LV=LS+4 
C0319LX=LS,LV,2 
C0319J=l,4 
319 PRINT 312, (ORQP{MP,J,LX),MP=I 
PRINT 322 
322 FORMAT(IHOO,IX,2HMP,4X,4HEXPQ) 
003231=1,3 
323 PRINT 312 , (EXPQ( I,MP),MP= 1,6) 
PRINT 326 
326 FORMAT(IHOO,IX,2HIC,4X,5HTMETC) 
PRINT 312, (TMETC(IC),IC=1,60) 
PRINT 330 
330 FORMAT(IHOO,IX,2HMP,4X,5HT0RQP) 
C0331I=I,3 
331 PRINT 312, (TORQP(I,MP),MP=I, 
PRINT 334 
334 FORMAT(IHl,IX,2HMP,4X,1HT) 
C0335I=I,3 
335 PRINT 312, (T(MP , I),MP = 1,6) 
PRINT 338 
338 FORMAT(IHOO, 1X,2HMP,4X,IHU) 
D0339I=1,3 
339 PRINT 312, (0(MP,I),MP=1,6) 
PRINT 342 
342 FORMAT(IHOO,IX,2HMP,4X,5H0DPWS) 
LV=LS+4 
DQ343LX=LS,LV,2 
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CU343K=l,7 
343 PRINT 344, {ODPWS(MP,K,LX),MP=1,6) 
344 FORMAT(1H0,F13.4,5F8.4) 
PRINT 346 
346 FORMAT(I HI,I X,2HMP,4X,4H0RPS) 
003471=1,3 
LX=LS ^ 
347 PRINT 344, ( ORPS ( I , MP , LX ) , MP = 1, ) 
PRINT 350 
350 FORMAT(IHOO,IX,2HIC,4X,4HCAVC) 
PRINT 344, (CAVC(IC),IC=l,60) 
PRINT 354 
354 FORMAT(IHOO,IX,2HIC,4X,4HACPT) 
003551=1,3 
355 PRINT 344, (ACPT(I,IC),IC=1,60) 
PRINT 358 
35 8 FORMAT!1 HI,IX,2HIC,4X,4HSQCM) 
003591=1,3 
3 5 9  PRINT 344, ( S(JCM ( I , IC ) , IC = 1 , 60) 
PRINT 362 
36 2 FORMAT(IHOO,IX,2HMP,4X,5HRETIP) 
003631=1,3 
C0363J=l,4 
363 PRINT 344, (RET IP(MP,J,I),MP = 1,6) 
PRINT 366 
36 6 FORMAT(IHl,IX,2HJR,4X,4H0RDR) 
LU=LS+8 
D0367LX=LS,LU,4 
U0367K=1,7 
367 PRINT 368, (ORDR(JR,K,LX),JR=I,24) 
368 F0RMAT(1H0,F13.1,7F8.I) 
PRINT 370 
370 FORMAT(IHOO, 1X,2HJR,4X,4HP I VR) 
003711=1,3 
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LX = LS 
371 PRINT 368, {PIVR(I,JR,LX),JR=i,24} 
PRINT 374 
374 FORMAT(IH1,1X,2HJR,4X,4HRETS ) 
C0375I=1 ,3 
LX = LS 
375 PRINT 368, (RETS(I,JR,LX),JR=1,24) 
PRINT 378 
378 FORMAT(IHOO,IX,2HJR,4X,4HEXRD) 
U0379I=1,3 
379 PRINT 368, (EXRD(I,JR),JR=I,24) 
PRINT 600 
600 FORMAT(1 HI,I X,2HJR,4X,5HTPRET) 
C0601I=1,3 
601 PRINT 368, (TPRET{I,JR),JR=I,24) 
PRINT 604 
604 FORMAT(IHOO,IX,2HJR,4X,5HS0LDR) 
L0605I=l,3 
605 PRINT 368, (SOLDR(I,JR),JR=1,24) 
PRINT 608 
60 8 FORMATdHl ,1X,2HNP,4X,4HQPRY) 
C0609I=1,3 
609 PRINT 368, (QPRY(I,NP),NP=1,16) 
PRINT 612 
612 FORMAT(IHOO,IX,2HNP,4X,4HQPSW) 
CU613I=l,3 
613 PRINT 368, {QPSW(I,NP),NP=1,16) 
PRINT 616 
616 FORMAT(IHl,IX,2HNP,4X,4HS0PI) 
LU=LS+4 
D0617LX=LS,LU,2 
D0617J=l,4 
617 PRINT 368, (SOP I(NP,J,LX),NP = 1,16) 
PRINT 620 
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620 FORMAT{IHOO,1X,2HNP,4X,5HXTKAP) 
C0621I=1 ,3 
LX = LS 
621 PRINT 368, (XTRAP(I,NP,LX),NP=1,16) 
PRINT 6008 
6008 FURMATdHOO, IX, 5HS0RPS) 
00 6009 1=1,3 
CO 6009 J=l,4 
6009 PRINT 6007,{SORPS(MP,J,I),MP=1,6) 
6007 FORMAT ( IHO, F13 .4 , 51-8. A ) 
PRINT 624 
624 FORMAT(IHl,IX,2HJR,4X,IHY) 
D0625I=1,3 
625 PRINT 360, ( Y( JR,I),JR=1,24) 
PRINT 628 
628 FORMAT(IHOO,IX,2HJR,4X,1HX) o 
006291=1,3 ^ 
629 PRINT 360, (X(JR,I),JR=1,24) 
PRINT 632 
632 FORMAT(IHI,1X,2HJR,4X,4H0DRP ) 
LU=LS+4 
00633LX=LS,LU,2 
D0633K=I,7 
633 PRINT 634, (ODRP{JR,K,LX),JR=1,24) 
634 FORMAT(1HO,F13.4,7F8.4) 
PRINT 636 
636 FORMAT(IHOO,IX,2HJR,4X,4HPRCC) 
006371=1,3 
LX = LS 
637 PRINT 634, (PRCC{I,JR,LX),JR=1,24) 
PRINT 640 
640 FORMAT(1Hl,1X,2HNP,4X,4HPRMP) 
006411 = 1 ,3 
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641 PRINT 634, (PRMP(I,NP ) ,NP = 1, 16) 
PRINT 644 
64 4 FORMAT(1H1,1X,IHK,4X,5HPRFPW ) 
C0645I=1,3 
645 PRINT 646, ( PRFPWd ,K ) , K=1, 7 ) 
646 FORMAT(1H0,F 13. l,6F8 .1) 
PRINT 648 
648 FORMAT { IHOO,IX,IHI,4X,5HTEXRD,20X,5HTQPSW,24X,1HV,24X,1WW) 
PRINT 650,(TeXRD(I),TGPSW(I),V{I),W(I),I=l,3) 
650 FORMAT(lHO,F13.1,llF8.l) 
PRINT 65 2 
652 FORMAT(1 HI,IX,IHI,4X,5HTEXPQ,15X,5HMPMAX,3X,5HJRMAX,3X,4HKMAX) 
PRINT 654, (TEXPQ( I) , 1 = 1,3), MPMAX,JRHAX,KMAX 
65 4 FORMAT!IHO,F 13.1,2F8.1,12,12,12) 
PRINT 656 
656 FORMAT(IHl,IX,1HI,4X,4H0RPI,20X,4HTQBI) 
00657J=1,4 
657 PRINT 658, (ORPI(I,J), TQOI(I,J),I=I,3) 
65 8 FORMAT{lH0,F13.4,F8.l,F8.4,F8.l,F8.4,F8.l) 
PRINT 6581 
6581 FORMAT(IHO,6X,3HKXA) 
PRINT 6582,(KXA(K),K=1,7) 
6582 FORMAT(IHO,Y 12) 
PRINT 65 83 
6583 FORMAT!IHO,6X,4HMPXA) 
PRINT 6584,(MPXAIMP) ,MP=l,6) 
6584 FORMAT!IHO,612) 
PRINT 6585 
6585 FORMAT!IHO,6X,4HJRXA) 
PRINT 6586,!JRXA!JR) ,JR=1,24) 
6586 FORMAT!IHO,2412) 
006601=1,3 
D0660K=1,7 
660 PRFPW!I,K)=0.0 
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C066ll=l,3 
C0661K = l ,7 
L066lMP=l;6 
661 CPRS(MP,K,I)=0.0 
C0662JR=1,24 
CU662K = l ,7 
662 CPRRlJR,K)=0.0 
006631 = 1 ,3 
C0663JR= 1,24 
663 SOLDR(I,JR)=0.0 
LX=LS-4 
006661 = 1 ,3 
LX=LX+4 
C0666MP=l,6 
C0666K=1,7 
ORDS(MP,K,LX+3)=0RDS(KP,K,LX+2) 
CRDS(MP,K,LX+2)=0RDS(MP,K,LX+l) 
GROS(MP,K,LX+1)=ORDS(MP,K,LX) 
666 CRDS{MP,K,LX)=0.0 
LX=LS-4 
CÛ668I=1 , 3 
LX=LX+4 
C0668JR=1,24 
DU668K=1 ,7 
GRDR(JR,K,LX+3)=0RDR{JR,K,LX+2) 
ORDR(JR,K,LX+2)=0R0R(JR,K,LX+l) 
GRDR(JR,K,LX+1)=0RDR(JR,K,LX) 
668 0RDR(JR,K,LX)=0.0 
LX=LS-2 
006721=1,3 
LX=LX+2 
C0672JR= I,24 
C0672K = 1 ,7 
CDRP(JR,K,LX+l)=QDRP(JR,K,LX) 
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vo 
o 
v o  
672 (JDRPC JR,K,LX )=0.0 
LX=LS-2 
C0674I=1,3 
LX=LS+2 
C0674MP=l,6 
D0674K=1,7 
ÛDPWS(MP,K,LX+1)=0DPWS(MP,K,LX) 
674 CDPWS(MP,K,LX)=0.0 
LX=LS-2 
006761=1,3 
LX=LX+2 
C0676MP=l,6 
C0676J=1,4 
GRQPIMP, J,LX + 1)=0R(3P (KP, J,LX) 
676 GRQP(MP,J,LX)=0.0 
LX=LS-2 
006781=1,3 
LX=LX+2 
C0670NP=1,16 
C0678J=1,4 
SOPItNP,J,LX+1)=S0PI(NP,J,LX) 
678 SOPI(NP,J,LX)=0.0 
LX = LS 
006811=1,3 
D0681KP=1,6 
PIVS(I,MP,LX+2)=PIVS(I,MP,LX+1) 
PIVS(I,MP,LX+1)=PIVS(I,MP,LX) 
681 PIVS(I,MP,LX )=0.0 
006041=1,3 
00604JR=1,24 
PIVR( I , JR,LX + 2)=PIVI< ( I, JR,LX + l) 
PIVR(I,JR,LX+l)=PIVR(I,JR,LX) 
684 PIVR{I,JR,LX)=0.0 
006061=1,3 
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o 
C0686JR=1,24 
RETS(I,JR,LX+1)=RETS(I,JR,LX) 
686 RtTS(I,JR,LX)=0.0 
UQ688I=1,3 
C0688JR=1,24 
PRCC(I,JR,LX+l)=PRCC(I,JR,LX) 
688 PRCC(I,JR,LX )=0.0 
C0690I=1,3 
C0690MP=1,6 
GRPS(I,MP,LX+1)=0RPS(I,MP,LX) 
690 CRPS(I,MP,LX)=0.0 
DQ692I = 1 ,3 
CG692NP= 1,16 
XTRAP(I,NP,LX+1)=XTRAP(I,NP,LX) 
692 XTRAP(I,NP,LX)=0.0 
RETURN 
END 
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